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BOWSER-MORNER

4518 Taylorsville Road « P.O. Box 51 « Dayton, Ohio 45401 « 937/236-8805

ENGINEERING REPORT
REPORT TO: BP Chemicals, Inc. REPORT DATE: February 25, 1999
Amanda & Roads
Lima, Ohio 45804 REPORT NO: 114409-0299-047

Attn: Mr. William Rupert

REPORT ON: In-situ Permeability Testing of Brown Cohesive Soil Liner for Cell 2
of the BP Chemicals Mixed Waste Closure Project

Gentleman:

We are pleased to submit this report that presents the resulis of the field
permeability testing of the brown cohesive soil liner in Cell 2 relative to the Mixed
Waste Closure Project. The BP Chemicals, Inc. (BPCI) Mixed Waste Pond Closure
Project is located in Lima, Ohio as shown on Figure 1, Site Location Map. A discussion
of the purpose, work pertormed and results are in the sections that follow.

L0 INTRODUCTION

Sevenson Environmental Services, Inc. (SES) removed contaminated soil from the
Burn and Deepwell Ponds in 1998. SES then excavated the underlying, “clean”
cohesive soils to the designed subgrade for the recompacted soil liner of Cell 2. The
excavated “clean” gray and brown cohesive soils were separated and stockpiled. The
gray and brown cohesive soils were used for the construction of the structural backfill
and recompacted soil liner for Cell 2. The gray cohesive soil was used in the northern
half of the bottom liner and the sidewall liner. Brown cohesive soil was placed as the
recompacted soil liner in the southern half of Cell 2 as shown in Figure 2. The brown
cohesive soil was placed in accordance with the criteria established with the construction
of Test Pad No. 2, which was performed in 1994 for the brown cohesive soil at the
EOLM borrow site. The physical characteristics of the brown cohesive soils excavated
from the Bumn and Deepwell ponds versus the EOLM borrow site previously tested and
used to construct Cell | were essentially equivalent based on the judgement of the
project’s certification engineer (Dames & Moore). Bowser-Momer conducted field
permeability tests to confirm the in-situ permeability of the brown cohesive soil
excavated from the Burn and Deepwell ponds. This report describes the installation and
test results.

All Reports Remain The Confidential Property of BOWSER-MORNER And No Publication Or Distribution Of Reports May Be

Made Without Our Express Written Consent, Except As Authorized By Contract.
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1.1 BACKGROUND

The construction of the three foot recompacted soil liner and winterization
protection layer in Cell 2 was completed on October 2, 1998. The brown cohesive soil
portion of the recompacted liner was constructed in accordance with equipment and
procedures established by Test Pad No. 2. The brown cohesive soil was placed and
spread with a bulldozer in loose lifts of 8 inches thick. The loose lift thickness was
controlled with grade stakes. Each lift was compacted with a minimum 10 passes
utilizing a sheepsfoot compactor. The lifts were compacted to 90 percent of the
maximum dry unit weight at 0 to +4 percent of the optimum moisture content as
determined by the Modified Proctor test. Nuclear density/moisture tests were performed
on the compacted lifts to confirm that the required in-place density and moisture content
were achieved. Details of the soil placement, compactior, and testing of the clay liner in
southern portion of Cell 2 bottom is included in Construction Observation Report No.
114409-1198-328.

1.2 PURPOSE

The purpose of the field permeability test (Two-Stage Borehole Procedure) was to
demonstrate that the brown cohesive soil excavated from Cell 2 and placed in the bottom
of the southern portion of Cell 2 will exhibit permeability equal to or less than the
project permeability specification of 1x10"cm/sec consistent with Test Pad No. 2.

1.3 SCOPE OF WORK

The scope of work associated with the field permeability testing included the
following:

o Test pit excavation through the winterization cover,
e Observation and documentation of the construction activities of the test pad,
¢ Installation of permeameters, and

¢ Field permeability testing and monitoring.

2.0 LABORATORY TESTING OF BROWN COHESIVE SOIL

The characteristics of representative samples of brown cohesive soil, used to
construct part of the Cell 2 recompacted liner, were determined at a frequency of 1 per
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1,000 cubic yards of material by the following test methods as required by Section
02220 of the project specifications.

e Unified Soil Classification System (USCS) Classification (ASTM D-422, D-
2216, D-4318, D-2487)

¢ Modified Proctor (ASTM D-1557 method B)
¢ Remolded permeability (ASTM D-5084)
The results of the USCS Classifications performed on the representative samples of

the brown cohesive soil were in compliance with Section 3.2.4 Backfill of the project
specifications that required:

¢ soil material be described as CL or CH,

e 100 percent of the particle size be less than 2 inches,

o 60 percent of the particles be less than #200 sieve (.075 mm),

o liquid limit be greater than 25 percent, and

o plasticity index ranging from 10 to 40.

A total of 10 Modified Proctor tests were performed on the representative brown

cohesive soil samples. The average maximum dry density and optimum moisture
content of the samples were 123.4 pcfand 11.7 percent, respectively.

Remolded permeability tests were also performed by recompacting samples to
approximately 90 percent of the maximum dry unit weight at about +2 percent of the
optimum moisture content as determined by the Modified Proctor test (ASTM D-1557).
The permeability results of the 10 samples ranged from 1.8x10* to 9.6x10* cm/sec. The
permeability test results were in compliance with the specifications and regulatory
maximum of 1x10"cm/sec.

The results of the laboratory testing are summarized in Table 2-1. The laboratory
test result are included in Appendix B.

3.0 IN-SITUFIELD PERMEABILITY TEST

Test pits, approximately 5 feet by 5 feet in size, were excavated through the 3-foot
thick winterization material placed in the southern portion of Cell 2. The distance




Tabie 2-1 Summary of Laboratory Testing for the Brown Cohesive Scils from Ceil 2 North Side Slope

Matenal 1 LS lﬁyw Optimum | Percent | Percent | Percent | Percent Parcent Ligend
Description i Weight | Moisture §> 2 Gravel Sand < #200 Siit Clay Limnit index 0%, +2
wen | o0 | 00 | 00 1 ™0 Jeewoo] 0 | 0 | 60§ G0 | ocmiec
Requirement |CL or CH - - 2.0 - - [ - - >28 [10t40 | 10x10”7
- ——
brown lean CLAY with sand CL 125.2 110 00 25 200 775 483 232 32 14 32608
[ Grid B-11- MNW | 851-849 | brown lean CLAY with sand CL 1238 120 0C 19 191 720 487 303 3 15 9 6E-08
(Gid C-10+ TNV | 858-856 | brown lean CLAY with sand CL 126 | 128 00 29 78 793 a6 %7 30 12 80E08
Gnd C-11- MNW | 851-848 | brown lean CLAY with sand CL 1178 133 co 04 155 841 432 40 S 45 25 2 5e-08
{Gnid D-10+ TNW | B58-856 | brown iean CLAY with sand CL 1234 115 00 25 189 786 465 321 30 13 1.8E-08
ER———
Gnd D-11- MNW | 852-84S | brown lean CLAY with sand CL 123.2 120 00 15 18.2 79.3 458 335 4 16 4 7E-08
Grid G-10+ TNW | 855853 | brown lean CLAY with sand CL 1248 109 0.0 29 185 786 46 2 324 29 12 2 6E-08
Grid G-11- MNW | 851-849 | brown lean CLAY with sand CL 1234 117 0c 34 180 786 461 325 32 14 3 6E-08
Grid H-10+ TNW | 854-852 | brown lsan CLAY with sand CL 1249 10.8 0.0 27 194 779 459 320 30 13 3 4E-08
Grid H-11- MNW | 851-84S5 | brown lean CLAY with sand CL 1248 113 00 19 178 802 452 350 31 14 2 5e-08
AVERAGE 1234 1.7 0.0 2.3 184 79.3 46.0 334 3 15 4.3E-08
|Percent Gravel = Percent retained on #4 sieve
|Percent Sand = Percent passing #4 sieve and retained on #200 sieve
|Percent Silt = Percent passing #200 sieve and larger than 0 002 mm
{Percent Ciay = Percent finer than 0 002 mm )
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between the center of each pit was approximately 25 feet and the pits were located at a
distance of approximately 25 feet from . toe of the side slopes of the cell as shown in
Figure 2. The permeameters were installed in the existing recompacted brown cohesive
soil liner exposed by the excavations. Construction photographs are included in

Appendix C.

3.1 PERMEAMETER INSTALLATION AND TESTING

The in-place permeability of the constructed brown cohesive soil liner was
measured by performing the Two-Stage Borehole procedure known as the * Boutwell
Procedure,” which invoived installing five permeameters and one temperature effect
gauge, as shown in Figure 2. Each of the permeameters consisted of a borehole that was
manually augured and advinced to a predetermined depth (approximately 10 inches
below the top of the three-' ' liner). A 4-inch diameter PVC casing was installed in the
borehole, and the annulus between the wall of the borehole and wall of the casing was
sealed with bentonite. The borehole bottom was flush with the bottom of the casing. A
top assembly cap was attached to the casing and a standpipe was connected to the top
assembly cap. The standpipe and the casing were filled with water. Reading of the
water level, temperature, and the time were recorded until steady state flow rate was
achieved. Tents of approximate dimension of 10 feet by 10 feet were placed over the six
pits to divert the surface water run-off from the pit excavation. The data for the field test
is included in Appendix A.

The Stage | average limiting vertical hydraulic conductivity (K,) relative to the in-
situ brown soil liner was 1.0x10” cm/sec. The maximum permeability observed from
the five permeameters was 1.3x107 cm/sec. Stage | data indicates that the maximum
vertical permeability cannot be greater than 1x10” cnv/sec, which is in compliance with
O+ C 3745-27-08{C)(1)a).

Stage Il boreholes could not be advanced properly due the hardness exhibited by
the soil. An unusual amount of force was required to advance the boreholes to an
acceptable depth, which resulted in soil disturbance such as cracking and tearing. The
effect of this disturbance along the sidewalls of the Stage I portion of the test was
minimized by sealing the annular space between the permeameter and borehole with
bentonite clay. However, the seals were compromised during the extension of the

boreholes for Stage 11.
=
-
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The average horizontal hydraulic conductivity calculated from the results of Stage
Il is 4x10* cm/sec, which yields a vertical permeability of 5x10° cm/sec. The results of
Stage Il indicate either poor bonding between soil lifts or leakage at the seals of the
permeameters. The construction of the brown cohesive soil liner was observed and
documented to be in strict compliance with the project specifications and placement
procedures established with Test Pad No. 2 relative to the brown cohesive soil from the
approved EOLM borrow area. Individual lifts could not be distinguished from visual
observations of 10 relatively undisturbed samples (shelby tubes) of the brown cohesive
soil excavated from Cell 2. Therefore, it is our professional opinion that the horizontal
permeability determined from Stage II is erroneously high due to the probability of the
seals leaking.

3.4 CONCLUSIONS
The results of the Two-Stage Borehole Test demonstratc compliance with OAC
3745 27-08(C)(1)a) relative to each lift having a maximum permeability of 1x107
cm/sec.
[f you have any questions please contact me.
Respectfully submitted,
BOWSER-MORNER ASSOCIATES, INC.

Patrick J. Loper II. \W.E.
Project Manager

RW/PJL/krd

3-Addressee

1-Attn: Mr. Rich Hajer
Dames & Moore

1-Attn: Mr. Robert Blickwedehl
Dames & Moore

2-File




APPENDIX A

TWO STAGE BOREHOLE
FIELD PERMEABILITY TEST REPORT




4518 Taylorsville Road

PO Box 51
Dayton, OM 45401-0051
COMMITTED TO EXCELLENCE 937-236-8805
o - February 24, 1999 937-233.2016 FAX

BP Chemicals, Inc.

Attn: Mr. William M. Rupert
Ft. Amanda & Adgate Roads
P.O. Box 628

Lima, OH 45804

Re: Field Measurement of Hydraulic Conductivity (Permeability) Limits Using the Two-Stage
Borehole Procedure — In Situ Liner

Dear Mr. Rupert:

This report presents results of a field test performed to detgrmine the in situ hydraulic
conductivity (permeability) of the brown clay soil liner portion of cell 2 located at BP Chemicals,
Lima, Ohio. Testing was initiated on October 14, 1998 and completed on November 6, 1998.

Testing was performed using the two-stage borehole procedure, also referred to as the
"Boutwell Procedure”, so named due to the development by Dr. Gordon P. Boutwell of Soil
Testing Engineers, Baton Rouge, Louisiana. The procedure involved installing five permeameters
plus one temperature effect gauge (TEG) in shallow borings (approximately 25 cm deep) across
the clay soil liner. Pits were excavated through the 36-inch thick winter protection layer to the top
elevation of the liner surface prior to installation of the permeameters. Falling head permeability
tests were performed at each of two stages, i.e., flush with the bottom of the borehole and then
with the borehole extended. A schematic diagram of the equipment installation is presented in
Fig. 1. Time, flow, and temperature readings were recorded until a quasi-steady flow rate was
achieved.

Results were calculated using the appropriate Hvorslev equations as follows:
Stage I = K,=RG, In (H /H,)/ At
Stage Il = K,=RG, In (H,/H,") / At

Explanation of equation variables is contained on the following pages.

The direct results of the test are the limiting values for vertical and horizontal hydraulic
conductivities, K, and K, respectively. These values assume isotropic soil conditions and are the
maximum possible for the vertical direction, and minimum possible for the horizontal direction.

Difficulties in advancing the boreholes were experienced during drilling the Stage I borehole
due to the density exhibited by the soil. An unusual amount of force was required to advance the
hole W an acceptable depth. Care was taken to minimize disiurbance around the area of the

ANALYTICAL SCIENCES < GEO-ENVIRONMENTAL SERVICES « CONSTRUCTION SERVICES

DAYTON e TOLEDO ¢ LEXINGTON
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installation, but some soil disturbance, i.e., cracking and tearing was noted. We believe the effect
of this disturbance along the sidewalls of the Stage I portion of the test was minimized by sealing
the annular space between the permeameter and borehole with bentonite clay. Data was collected
for evaluation from the Stage II portion of ihe test even though it was suspected the seals were
comprornised during the extension of the boreholes. We believe the values calculated for K, and
Ky based upon K; data are not consistent nor reasonable based upon previously established
laboratory results. The Sugf | data does indicate that the vertical hydraulic ¢« 1{uctivity, K.,
cannot be greater than 1 x 10 ¢/s.

Final results of this procedure performed at the subject site are summarized below:

Summary of Field Hydraulic Conductivity Results

Limiting Vertical Limiting Horizontal Vertical Horizontal
Unit Hydraulic Conductivity,  Hydraulic Conductivity,  Hydraulic Conductivity, Hydraulic Conductivity
No cm/sec. (k) " em/sec. (k,) cm/sec. (k,) cnvsec. (k,)
006 835x10* 1.73 x 10 967x 10" 721 x10*
007 1.31x 107 504 x 107 1.30x 10" 1.32x 10*
008 1.04 x 107 1.09x 10°* 278x 10° 3.89x 10
009 792x 10" §36x 107 3.68 x 10” 1.70x 10°
‘ 010 L13x 107 I.11x10* 327x10° 390x 10"
Ave. 1.02x 107 994 x 107 473x10° 3.60 x 10

The following items are presented on the succeeding data sheets:

« Stage | Data Summary

+ Stage Il Data Summary

* Calculations of K, and K,
* Daily Field Readings

Should you have any questions, or if we may be of further service, please contact us at (937) 236-8805.

Respectfully submitted,

SER-MORNER, INC,__

e -

JWF/jwf , ames W, Fléicher, Vice President
005246 ( / Manager of Laboratory Services
1-Client Construction Services Division

1-File
- 4 >
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STAGE | DATA SUMMARY
-2
Unit No. d D, 2 b, G,(x16") K,(ave)
006 1.27 11.43 0 91.44 4.030 830x 108
007 1.27 11.43 0 91.44 4.030 131 x107
006 1.27 11.43 0 91.44 4.030 1.04 x 107
008 1.27 11.43 0 91.44 4.030 792x 108
009 1.27 11.43 0 91.44 4.030 .13 x 107
Ave. 1.02x 107
Where: o

d = inside diameter (ID) of standpipe, cm
D, = effective diameter of casing, cm
a = constant for permeable base at b,
. b, = thickness of tested layer between bottom of casing & top of underlying stratum, cm
G, = calculation constant obtained from equipment geometry
G, = (xd /11 D)[1 +a(D,/4b, )]
K, = limiting vertical hydraulic conductivity = R, G, In (H,/H,')/ A t, cm/sec.

N G ke
i Casin
H ’ H
Grout
28D
o H
el | ol
D
Clay Liner 250 Clay
Liner

STAGE ] STAGE I e

Fig. 1 Schematic Diagram of Two-Stage Insitu Hydraulic Conductivity Test
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STAGE Il DATA SUMMARY
For all units: D, = 10.16 cm
d=127cm
a=0
b; = 8191 cm
Unit. L L/D F G, G, G,(x102)
006 19.05 1.875 0.9702 4.00 2.773 1.5122
007 19.05 1.875 0.9702 4.00 2.773 1.5122
008 19.05 1.87§ - 09702 4.00 2.773 1.5122 -
009 19.05 1.875 0.9702 4.00 2.773 1.5122
010 19.05 1.875 0.9702 4.00 2.773 1.5122
Ave.

Where:
L = Length of stage 2 extension below bottom of casing, cm
L/D = Length: Diameter Ratio
b, = distance from center of stage 2 extension to top of underlying stratum, cm
G,= (d'/16FL)G,
G, =2 Ln(G,) + a Ln (Gy)
G =L/D+[1+@LD)]
Gy = [4b,/D + 1/D] + {1 + (4b,/D + L/DY] "
[4by/D - L/D] + (1 + (4by/D - LD)] "

2

F=1-0.5623 Exp(-1.566 L'D)

K, = limiting horizontal hydraulic conductivity = R, G, Ln (H,/H,)/ At, cm/sec.

K, (ave)

1.73 x 106
5.04x 107
1.09x 10
536x 107

1.11 x 106
994 x 107
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Calculations for K, and K,
K/K, = +N1+ 'L * m; whereL/D=1875
In[m(L/D)+V1+m (/D))
K. = 1/m K|
K, =mK,
In-place Liner (brown clay)
Stage I (K,)
Elapsed Time, Hrs Infiltrorneter No
006 007 008 009 010
| 1.16E-07 2 88E-07 § 49E-07 3. 74E-07 SBI1E07
2 1.0SE-07 2 93E-0% 5.70E-07 3 B4E-07 6.18E-07
k) 1.OSE-07 2.60E-07 4 97E-07 3.39E-07 5.06E-07
- 117E-07 2 B9E-07 $.27E-07 3 87E07 6.24E-07
24 1.29E-07 2 95E-07 5 80E-07 2.53E-07 5.09E-07
4% 7.51E-08 1.37E-07 3.77E-07 5 8SE-08 8.17E-08
120 7.22E-08 1.18E-07 2. 76E-07 6.66E-08 1.00E-07
144 8.30E-08 1.26E-07 1.18E-07 7.94E-08 1.14E07
168 8.95E-08 L10E-07 9.41E-08 l.l‘!-ﬁ 1.04E-07
192 8.67E-08 1.27E07 9.88E-08 7.75E-08 1.13E07
216 8.38E-08 1.47E-07 1L11E-07 7.61E-08 1.35E-07
288 9.47E-08 1.SSE-07 9.76E-08 8.16E-08 1.46E-07
Ave 8.35E-08 1.31E-07 1.04E-07 7.92E-08 1.LI13E-07
Ave. 1.O2E-07
Stage 11 (K,)
Elapsed Time, Hrs Infiltrometer No.
006 007 008 009 010
1 1.87E-06 $.23E07 1.03E-06 $.23E-07 . 1BE-06
2 1.80E-06 §.20E-07 1.04E-06 $S1E-07 1.14E-06
3 1.8TE06 §.39E07 1.18E-06 5.20E-07 1.27E-06
4 1.73E-06 4.89E-07 9.87E-07 5.85E-07 1.06E-06
5 1.70E-06 4.98E-07 1.10E-07 5.59E-07 1.14E-06
24 1.67E-06 4.75E-07 1 20E-06 S.09E-07 1.09E-06
48 1.73E-06 S.19E-07 1.12E-06 5.50E-07 1.07E-06
72 1.69E-06 S.09E-07 1.13E-06 5.16E07 1.04E-06
96 1.54E-06 4.66E-07 1.07E-06 5.10E-07 9.89E-07
Ave 1.73E-06 5.04E-07 1.09E-06 S.I6E-07 1.11E-08
Ave. 9.94E-07
KJ/K, 20.7 385 10.48 6.77 982
M 86.3 10.1 374 21.5 345
K, 9.67E-10 1 30E-08 2. 7BE-09 3 68E-09 3.27E-09
Ave. K. 4.73E-09
B 7.21E-06 | 1.32E-06 1 3 B9E-06 1 1.70E-06 3.90E-06
‘ Ave. K, 3.60E-06
Bold values are averaged as quasi-steady staie flow
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i

sgssgdynsuses 8 sesnunndynunsefaty

—

R TE

Prepared by Bowser-Mcmer Inc 12722/98

it

e
22

4

Bttt R
-

(-

-, .
5‘-.




BOUTWELL FIELD PERMEABILITY

114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - IN SITU LINER

STAGE | TEMPERATURE EFFECT GUAGE
Fleid Reading Field Comections |

Delta T{sec) Housing fm
{sec) ht n2 hic h2c hic h2c Correct
3600 542 02 1
3600 54 1 01
3600 54 0 01
3600 54 oo
3800 542 02
3800 543 01
57600 553 -1
(4] 5513 O:I
3600 553 oc
3600 553 00
3600 552 01
3600 55. 02
3800 54 01
3600 547 02
3600 54 5 02
3600 545 00]
57600 55.3| 08
3600 554 01
3600 552 02
3600 550 02
3600 54,7| 03]
:mq 546 01
3600 544 02
3600 543 01
:eoo1 543 C
0 543 2.
229800 54 4 01
3600 543 01
3800 541 02
3600 540 01
3600 538 2
3600 53.3] 0
3600 538 00|

Pranarad by Rewenr Marmar ins 477900




BOUTWELL FIELD PERMEABILITY
114409 BF CHEMICAL - LIMA, OHIC - CELL NO_ 2 - IN SITU LINER

onrme

«nnann

STAGE | g1 value= 4 0300E-02
GAUGE 006 = 533
™ Date Time Temp Detta T{sec) Field Reading Caiculate]  Fieid Comections mm k mw Det T (S
qc (sec) h1 nz_r Perm hic h2c hic hZc cm'sec Correct cnvsec
%f 200 EE] 563 563 126
1300 12 sl 3500| 583 Y 58i3 1126 1116] S99E-08 1.164 1 18E-07
1400 138 3600 573 Y 574 1186 110.7| 906E 1157 1 0S€E-Q7
15:00| 141 3600 56 4 Y 56 4 1106 1087 S 1S5 1.149! 1 0SE-07)
16 00/ 144 3600 554 Y 554 1097 108.7] 103E907 1.142 1 1TEQ7,
16:15 144 600 N 60 0 108 7 1133 1142
10/15/98 8130 125 58500 438 Y 435 1133] 96 8| 108BE-07 1188 1 29€-07)
8135 125 300 a38f N 438 97 1 97 1 1 !.I
930 125 3300 42 v 431 971 96 4| 8B4E 1188 1 0SE-07]
1030 128 3600 4290 Y 420 962 9531 1056907 1181 1 24E-07
1130 131 3600 410 Y 412 953 94 5] 944E-08 1174 1 11EQ7
1230 135 3600 400 Y 401 943 934] 107607 1164 1 25E-07
1330 139 3600 387 Y 387 933 920]{ 15707 1154 1 81E07
10/16/98 800 144 66600 600 ~N 598 820 131 1142
900 143 3600 592 Y 593 1133 1126] &94E-08 1144
1000 145 3600 583 Y 58 4 1125 "”L 7 99€-08 1 139}
1100 147 3600 574 Y 576 1116 1109} 7 0<E-08 1134
1200 150 3600 569 Y 569 1107 1102 S0O7E 1.127
1300 151 3600 562 Y 56 2 1102 1095 7 13E-08 1.125|
14 00 152 3600 556 Y 556 1095 10 9} 6 15E-08 1.122
1500 153 3600 550 Y 55 0| 108 9} 108.3] € 1BE-08 1 \20|
1500 153 0 800 N 600 1083 1133 1.120
10:19:901 810 128 234600 225 Y 221 1133 754] TO0EL- 1181
810 127 0 60 0 N 60 0! 7506 1133 1183
910 126 3600 596 Y 596 1133 1129| 3 96E-08 1186
1010 1227 3600 589 v 59 ¢ 112 9 1123| S97E-08 1183
1110 129 3600 580 Y 58 1 1122 1114 80ME-08 1178
1210 133 3600 573 Y 57.5 113 1108; 504E-08 1169
1310 134 3600 56 5/ Y 56 6 1106 vossl 7 11E-08 1166
14 10 141 3600 559 Y 559 109 8 1092, 6 13E-08 114
1510 142 3600 552 Y 55,3 1092 108 €| 617£-08 1147
10/20/94 810 124 61200] 47 Y 441 108 5 97 4] 711E-08 1191
a 10 123 3600 441 Y 441 98 0 97 4| 687E-08 1193
1010 122 3600 434 Y 435 9T 4 96 8! 692E-08 1196
1110 125 3600} 425 Y 428 9% 7 9 1| 697£-08 1 188]
12.10 128 3600 419 ¥ 419 95 8| 952| 703E-08 1181
1310 132 3600 413 Y 413 952 94 6| 7 0BE-08 1171
14 10 135 3600 407 ¥ 408 946 o4 1| 593E-08 1.164
1510 138 3600 400 Y 400 940 933| 837E-08 1.157
16 10 138 3600 394 Y 354 933 827| 722E-08 1157
10721798 810 115 57600 302 Y 296 27 829| 782608 1213
810 115 0 302 N 302 835 835 1213
910 114 3600 295 Y 235 835 52 8| 942E-08 1.215




BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA, OHIO - CELL NOQ. 2 - IN SITU LINER
STAGE | gt value= 4 0300€-02
GAUGE 006 53.3
[ Date “Time Temp | Jela T(sec) | Fweid Reading Caic. Temp
midly degC sec) | bt h2 Perm. hic h2c nic | Corect
10:10 15 2898 Y 29 [7] 121
11:10 117 21 v 283 822 1
1221 121 3600 218 Y 276 814 1
1310 124 26 Y 279 80. 1.191
1410 128 3600 262 Y 262 802 1181
1510 12 3600 260 Y 258 78 11
15.10 129 3600 257 v 258 793 11
1022798 810 90 57600 wy v 153 796 1274
810 80 0 600 N 60.0 696 1274
910 89 3600 594 v 504 1133 1277
1010 86 3600 s87f Y 58. 127 1284
11:10 86 3600 S79| Y 58 1120 1284
12:10 88 3600 ST Y 57.3| 1112 1.279]
1210 85 562 Y 56 3 1104 1.262
14.10 a g 3600 555 v 557 1085 1252
1510 10.3 3600 548! v 550 108 8| 1242
16:10 104 3600 S4| v 54 1 108 1 1240
10/23/98| 810 87 57600 4a8| v 440 107 4 1282
9:10 86 3600 a3l v 442 98 1 1284
10-10 85 3600 438 v EREY) a6 1287
11:10 8.0 3600 28| Y 428 96 9 1274
12:10 94 3600 40| Y 423 359 1264
1310 98 3600 492 v 413 953 1.255)
1410 10.2 3600 406 Y 408 e sL 1.245)
1510 10 5! 3600 /9 Y 400 339 1237
1610 106 3600 383 v 382 9312 1.23s!
1610 1086 0 600! N 600 926 1235
10/26/98 800 11 229800 218 v 214 113 3| 1223
900 1.2 3600 210 v 211 748 1.220
10:00 114 3600 202 v 204 743 121
11.00 17 3600 196] Y 197 735 1
12:00 120 3600 10| Y 192 729 1.20t
1300 122 3600 185 Y 185 n.al 11
14:00 124 3500 o S 17 8| 718 1.191

Pronared hy Qnweor Mamer Ine 129968

Darna &



BOUTWELL FIELD PERMEABILITY

114408 BP CHEMICAL - LMA, OHIO - CELL NO. 2 - IN SITU LINER

Dronarnd b Roveer W8

,,,,,,

1My me

STAGE i g1 value= 4 0300F-02
GAUGE 007 Heaght = 533
Date Time Temp Delta T(sec) Freld Reading (.Zalw& “Field Cormections m-w Det Temp g
midly gdeg C {sec) h h2 Perm hic h2c cmsac Correct Cov ~at CIVSeC
10/14/98 12 00 131 565 565
1300 135 3500 54.1 Y 541 2 47E-07 1164, 2 88E-07]
1400 138 3600 516 Y 517 . 2 5307 1157 2 93E-17)
15 141 3600 n.sw Y 485 104, 2 28E-07 1 149} 2 8OE-07|
16 00 144 3600 472 Y 472 1028 2 53607 1.142) 2 BOE 07
1615 144 900 60 N 600 100 5 1.142
10/15/98| 830 125 58500 zs:' Y 253 1133 2 52607 1 1:‘ 2 99E 07
835 125 300 600 N 600 789 11
930 125 3300 578 Y 57 8| 1133 2 39607 1188 2 85€-07|
10 301 128 3600 55.1 Y 551 1109 1084} 255607 1181 3 01E-O7
1130 131 3500 525 Y 527 108 4 106 0| 251€07 1174 2 S4£-07)
12.30 135 3600 50 1 Y 502 1058 1035 246E-07 1164 2 8BE-07
1330 139| 3600 ar7l v 477 103 4 101 0] 2863E-07 1154 3 03€-07|
10/16/98 800 144 56600 600 N 59,8} 1010 1131 1142
900 143 3600 58 1 Y s8'2 1133 1115) 17907 1144 2 0SE-07
1900 145 3600 566 Y 567 1114 1100] 14207 1.139] 1 61€-07,
1100 147 3600 554 Y 5586 1099 1089 102607 1134 1.16E-07
12:00 150 3600 543 Y 54 3 108 7 107 8] 114E-07 1127 1 28€-07|
13.00 151 3600 532 Y 532 107 6 106 5{ 115607 1125 1 29607,
14.00| 152 3600 522 Y 522 106 5 1055 10607 1122 1.19€-07)
15.00 153 3600 513 Y 513 1055 104 6 9 59€-08} 1,120 i 07607
1500 153 0 600 N 600 104 6 1133 1120
10/19/98 810 128 234600 00 Y 04 1133 528 131607 11814 1 SSE-07
810 127 ¢ 600 N 600 533 1133 1183
910 126 3600 589 Y 589 1133 1122 109€E-07 1186 1 30E-07
10 10 127 3600 578 Y 579 1122 1112 100€E-07 1183 1 19€-07
1110 129 3600 56 8 Y 569 1111 1102] 9 11E-08 1 179 1 07E07
1210 133 3600 557 Y 559 1101 1092] 9 19E-08 1169 1 07E-07
1310 134 3600 54 6 Y 547 1090 t080{ 103E-07 “:;l 1 20€-07!
1410 141 3600 536 Y 536 107 9| 106 9] 104E-07 11 1. 20E-07]
1510 142 3600 528 Y 52 9! 106 9 1062 r:se-oq 1147 B 43F
10/2098 810 124 §1200 7. Y 373 106 1 90 6| 104E-07 1193 1.24E-07|
10 123 3600 7o Y 370 912 903| 111€07 1193 1.326-07
1010 122 3600 36.0 Y 361 90 3 894] 112607 nssL 1.34E-07)
11.10 125 3660 343 Y 352 893 885/ 101E-07 1188 1.20E-07
1210 128 3600 1 v 341 882 a74| 102607 1181] 1 20607
1310 132 3600 333 Y 333 874 866 103E-07 1171 121607
1410 135 3600 323 Y 324 866 8571 117667 1164 1 38E-07]
1510 138 3600 315 Y 315 856 848 105807 1157 1.226-07
16 10 138 3600 307 Y 307 84 8| 840! 106E-07 1.157 1.236-07|
10/21/98 810 15 57600 179 Y 173 840 706| 122807 1213 147E-07]
810 15 0 600 N 600 71.2 1133 1.213




BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - IN SITU LINER |

STAGE | g1t value= 4 0300E-0z
GAUGE 007 Housing Height = 533
[ Date Deita T(sec) m Taicuiate]  Field Corrections  |Phus Housing k Calc_Temp | Det Temp S
mdly (sec) h1 h2 I Perm hic h2c hic | h2e cnvsec Corract Comect | cmisec
3600 5900 Y 590 13 3' 1123} 982€-08 1.215] 1 2907
3600 57. Y 58 1123 1113} 10007 21 1.21E-07)
3600 56 8 Y 570 112 1103] 9.10E-08 'ﬂ 1. 10E-07]
360G 557 Y 558 1101 1091} 102E-07 11 1.22€-07]
3600 54 9 Y 550 1090 1083] 721€ 1191 8 59€
3600 540 Y 540 108 2 1073 93SE 1181 1 1CE0
538§ Y 533 1072 106 6| 7 33E-08 1.1 8 64E
3600 52 9} Y 528 106 8 106 1| 7.36E-08 11 8 68E
5 39.7 Y 387 106 2 920 100EQ7 1274 1.28E
0 387 N 3987 930 93 1274
3600 391 Y 381 53, 924 7 1277 S 25
350C 382 Y 382 924 91 1 1&-07' 1284 141E0
3600 373 Y 374 815 S0 7! SRIE-08 1284 1.26E-C
MP 32 Y B4 S0 6 897 112607 1279 143E0
3600 353 Y 35 . 895 B27| 101EQ7 1262 127TE0
3600 344 b 346 886 87 8 88E-08| 1252 111EQ
3600 334 Y 336 877 86 9] 10307 1242 1270
3600 325 Y ) 325 B6 7 858 117E-07 1240 145E-0
57600 205 Y 19.7 85 l| 73 11307 1282 145
198 Y 1.3 738 731} 107EQ7 1284 137
3600 191 Y 193 732 726 921E-08 1287 119€
3600 17 e Y 1|1 724 714] 15S6E-07 1274 198E-0
3600 17.0l Y 173 712 7068] S47E-08 1 264 12060
3600 %1 Y 162 703 695! 12BE-07 1255 161E-07
3600 152 Y 154 694 687| 11307 1245 1 41E0
3600 144 Y “s 685 67 8] 115607 1237 1420
3600 136 L 136 677 66 9| 133E-07 1235 164E-07
0 60 0 N 600 66 9| 1133 1235
229800 86 Y 85 1133 618| 106E-07 1223 1+ 30E-0
3600 78 Y T 619 612} 12TEQ7 1220 1.55E-0
3600 68 Y 71 611 60 4] 129E-07 1215 157TE0
3600 61 Y 62 602 595! 13107 1208 158E-0
3600 53 Y 55 584 588 1 14E-07 1201 136E-0
3600 45 Y 45 586 57 Ol 1 S4E-07 1196 1B4E-Q
3600 38 Y 38 578 57 1 136E-07 1181 162E-0

Pronared by Roweor. Mamer inec 12/07/Q8 Dane 8



BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - IN SITU LINER
STAGE | g1 value= 4 0300E-02
GAUGE 008 MM 533
p e e — e -
Date Time Temp | Delta T(sec) Calculzte]  Field Comections  [Phus Perm Housing k “Temp x
% deg C sec) Perm h2c hic cm/sec Correct cmyisec
101 12.00 131 533 533
1300 135 3600 a9 v 489 106 6 472607 1.164 5 49£-07,
1400 138 3600 444 v 445 102 2 4 93E-07 s 157 5 70E-07,
1500 141 3600 w7 v 407 977 4 32607 1 140] 4 97E-07]
16:00 144 3600 wse| v 36 9| 840 4 626-07 1142 5 27€-07|
1815 144 200 s0ol N 600 902 1142
10/15/98 830 125 58500 56/ v 53 1133 4 54E-07 1188 5 40E-07]
835 125 300| 600 N 600 589 1.188
930 125 3300 548 v 551 1133 5 40E-07 nul 6 42E-07
10 30 128 2600 503 v 50 3 108 2 4 86E-07 1181 5.74E-07
1130 131 3600 a7l ¥ 459 1036 4 86E-07 1174 5 70€-07
1230 125 3600 a4l v 415 990 4 856-07 1164 5 65€-07
1330 139 3600 2 ¥ 372 947 5 0BE-07 115¢ 5 86E-07
10/16/98| 800 144 56600 600 N 598 9 5 1142
900 142 3600 582 v 58 3 1133 1 69E-07 1144 1 O4E-07]
10 00 145 3600 564 Y 56 5 115 1 72E-07 1 139| 1.96€-07
1100 47| 3600} 518 Y 520 1097 4 S8E-07 1134 5 20E-07
1200 156, 3600 arr| v 477 105 1 4 45607 1127 5 02€-07,
13.00 151 3600 a9 v 439 1010 4.29E-07 1125 4 83E-07|
14 00 152 2600 “1y vy 411 872 3 27E07 1122 367E-07
1500 153 3soo| 33 v 383 944 337607 1.120 3 TTEO7
1500 153 0 600{ N 600 916 1.120
10/19/98 810 128 234600 ) 04 1133 1.31E-07 1.181 1 55607
810 127 0 600/ N 800 533 1183
910 126 3600} seel v 56 6 1133 Z 4107 1.186 4 04E-07
10 10 127 3600 : i Y 5186 109 9 3 10607 1183 3 67E-07)
1110 129 3600 . Y 510 106 8 2 65E-07 1.179 3.136-07
1210 133 :mo' 485 Y 487 104 2 2 38€-07 1169 2 79E-07)
1310 134 3600 43| v 464 101 2 233607 1.166 2 72E-07,
14 10 141 3660 46| v 446 99 - 1936-07 114 2 21E-07|
1510 142 3600 430 v 431 a7 ¢ 173607 1147 1.986-07
10/20/98 810 124 61200 289 v 283 9 3 1.09€-07 1.191 1 30E-07
910 123 3600 280 Y 280 822 123607 1193 1 476-07]
10 10 122 3600 272 v 213 813 9 68E-08 1105 1 16E-07,
1110 125 3600 %4 v 267 805 6 97€-08 1 188| 8 298
1210 128 3600 257 Y 257 797 9 88L -08 1.181 117E-07
1310 132 3600 250 v 250 790 9 95¢-08| 1171 1 17E-07
1410 135 3600 M v 243 783 101E-07 1164 117607
1510 138 3600 23s| v 235 775 1.026-07 1157 117607
16 10 138 3500 28] v 228 76 8 1.03E-07 1157 1 19€-07
16/21/98 810 15 57600 127 v 121 76 1 1 06E-07 1213 1.206-07,
810 15 0 00| N 600 66.0 1213

Pranared hy Rawear Mnmer
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BOUTWELL FIELD PERMEABILITY

114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - IN SITU LINER

STAGE | gt value= 4 03G0E-02
GAUGE 008 Housing Height = 533
Date Time Temp | Deita T(sec) Field Reading | Calculate]  Field Comactions |Phus Perm Housing Temp
midly deg C (sec) h1 h2 Perm hic h2c nic | h2e
910 114 592 Y 59 2 1133} i,
1010 158 58.1 Y 58 2 1125 11
1110 "7 3600 574 Y 576 1114 110.
12:10 1221 3600 565 Y 56 6 107 109
1310 124 3600 S57 Y 558 1098 109 1
14 10 128 3600 550 Y 550 109.0 108 3
1510 129 3600 54 :l Y 54.3 108.3 1w
16 10 129 3600 53 - 538 1078 +371
10/22/98 810 90 57600 432 Y 422 1072 95
810 90 o 432 N 432 9% 5 96 5
910 89| 3600 426 Y 4286 96 5 35
10 10 86 3600 419 v 419 950 952
1110 86 3600 411 Y 412 952 et
12 10 88 3600 402 Y 404 944 937
1310 95 3600 396 Y 397 935 93
1410 99 3600 388 Y 390 92 923
15 10 103 3600 380 Y 382 921 915
16 10 104 3600 372 Y 2 913 90 5
10/23/98 8 10| 87 57600 275 Y %7 05 80 0}
910 86 3600 %8 Y 27 80 8 800
1010 85 3600 261 Y 263 80 1 796
1110 90 3600 253 Y 255 794 78 8|
1210 94 3600 245 Y 248 786 781
1310 98| 3600 238 Y 23| 778| 772
14 10| 10.2 3500 231 Y 233 771 766
15 10 105 3600 23] ¥ 224 764 757
1610 106 3600 2186 Y 216 756 74
1510 106 o 600 N 600 74 1133
10/26/98 800} 11 229800 197 Y 196 1133 72.
900 112 3600 181 Y 192 730 72
1000 114 3600 184 Y 186 724 71
1100 1m7 3600 178 Y 178 7.7 712
1200 120 3600 171 Y 173 711 706
1300 122 3600 165 Y 165 704 698
14 00 124 3600 160 Y 5.0 69 8| 69 3

Droanarad b Daaenr Shrnnr
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BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - IN SITU LINER

STAGE | g1 value= 4 0300E-02
GAUGE 009 Housing Height = 533
[ Date I Time Temp | Delta T(sec) Fieid Reading | Calculate]  Field Comections  |Plus Perm Housing P Calc Temp | Dol Temp 'y
deg C (sec) h1 nz‘ Perm hic h2c hic h2c cm/sec Correct Correct crvsec
T0/14798 12 00 131 56 3 56 3 1096
13.00| 135 3600 532 Y 532 1086 106 5| 321E-07 1164
14.00 138 3600 500 Y 50 1 106 5 1034 332607 1157
15 00! 141 3600 473 Y 473 1033 1006| 295607 1149}
16 00 144 3600 443 v 443 100 6 97 6| 33907 1142
16 15I 144 900 600 N 600 976 1133 1.142
10/15/98 830 125 58500 241 Y 238 1133 771 265607 1188
8135 125 300 600 N 600 774 1133 1.188
930 125 2300 58.2 Y 58 4 1133 111.7] 1.74E-07 1188
1030 128| 3600 562 Y 56 2 ms 1095 203E-07 1181
1" aol 131 3600 54 1 Y 54 3 1095 107 6| 1.96E-07 1174
1230 135 3600 522 Y 52.3} 107 4 1056| 189E-07 1164
1330 139 3500 497 v 497 105 5 1030/ Z68EOT 1154
10/16/88 800 144 66600 600 N 59 8 1030 131 1142
9oo| 143 3600 594 Y 595 133 1128| 495608 1144
1000 145 3600 sagl v 58 6} 127 1122 498E-08 1130}
1100 147 3600 581 Y 58 3 1121 11186| 500€E-08 1134
1200 150 3600 575 Y 575 1114 1108] 605608 1127
1300 151 3600 571 Y 57 1 1108 1104] 405608 1125
14 00 152 3600 565 Y 565 1104 1093] 610608 1122
1500 153 3600 560, Y 56 b 109 8 1093| 511E-08 1120
1500 153 &} 60 0 N 800 109 3 1133 1,120
10/19/48 810 128 234600 214 Y 210 1133 743 72508 1181
8 10! 1227 0 600 N 60 0 747 133 1.183|
910 126 3600 596 Y 59 6 1133 1129, 396E-08 1186
1010 127 3600 58 9, Y 590 112 9| 1123} 597608 1.183
1110 12 9! 3600 58 3 Y 58 4 1122 111.7{ 500E-08 11
1210 133 3600 575 Y 577 116 1110 603F-08 1169
1310 134 3600 56 8. Y 56 9 1108 1102 6 08E-08 1.166
1410 141 3600 56.2 Y 56 2 1101 1095/ 612608 1149
1510 142 3600 556 Y 557 1095 1090| 512E-08 1147
10/20/98 810 124 61200 452 Y 446 108 9 979 701E08 1191
910 123 3600| 446 Y 416 98 5 97 9| 6B84E-08 1193
10 10 122 2600 440 Y 441 37 9f 97 4" 573608 1.196
1110 125 3600 431 Y 434 97 3 96 7| 692€-08 1188
1210 128 3600 425 Y 425 96 4 958| 699€E-08 1.181
1310 132 419 v 419 953 52| 70308 1171
14 10 135 noo| 13 Y 414 952 a4 7| 589E-08 1164
1510 138 3600/ 07 Y 407 94 6 9101 7 126-08 1157
16 10 138 3500 401 Y 401 94 0 934; 717E-08 1157
19/21/98 810 115 57600 308 Y 202 934 B35 7B4E 1213
810 15 oj 30.5. Y 305 841 u.aJ 20IV/0! 1213




BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA OHIO - CELL NQ. 2 - IN SITU LINER

STAGE | g1 value= 4 0300E-02
GAUGE 008
[ Date Tme Temp | Della T(sec) | Field Reading Field Cormections  |Pius Penm Housing
mary deg C (sec) h h2 Perm hic h2c he | hoe
910| 114 3600 303 Y 30 3} 83 83
1010 115 3600 295 Y 296 836 82
1110 " 3600 288 Y 291 828 824
12:10 1221 3600 282 Y 283 822 816
1310 124 3600 277 Y 278 815 811
14 10 1228 3600 271 Y 271 810 804
1510 12 3600 268 Y 2%6 804 79,
1610 129 3600 264 Y 263 80.° 796
10722/98| 810 90 57600 172 Y 162 797 69
810 90 0 60.0 N 600 705 1133
910 B 3600 59 5, Y 59 sl 1133 112,
1010 86 3500 58 Y 58 9 1128} 112
1110 86 3600 582 Y 58 3 1122 11
12 10} 88 360( 57.3 ¥ 575 1115 1108
1310 g5 3600 566 Y 56 7 11086 110
1410 99 3600 559 Y 56 1 109 9| 108 4
1510 103 :nool 553 Y 555 108.2 108
1610 104 3600 547 Y 547 1086 108 0
10723798 810 87 57600 457 Y 449 108 0 982
910 86 3600 451 Y 450 a.ol 983
1010 85 3500 44a 5 Y 447 96 4 Q8 0
1110 90 asoow 437 Y 439 978 372
1210 94 3600 430 Y 433 97.0 96 6
1310 98 3600 424 Y 42 96 3 958
1410 102 3600 418 42 957 853
1510 105 3600 412 413 e5 1 946
“6.10 106 3600 406 Y 406 945 93
1610 1086 0 600 N 60.0 93 9| 1133
10/26/98 800 11 229800 232 Y 231 1133 764
900 12 3600 27 Y 228| 76 5, 76.1
10 6O 114 3600 21 Y 223 76.0 756
1100 17 3600 216 Y 217 754 750
1200 120 3600 210 Y 212 749 745
13.00 122 3000[ 204 Y 204 74.3] 737
1400 124 3600 199 Y 199 737 73.2

Prenared hy Rowser-Momer Inc
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BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - IN SITU LINER

Prepared hy Bowser-Momer Inc 12/22/68

STAGE | g1 value= 4 0300E-02
£ i 4 i : GAUGE 010 k" : Housing Height = 533 .
Date Time Temp Delta T(sec) Field Reading Field Comrections  |Plus Perm Housing k Calc fum -
deg C {sec) h1 h2 Perm hic h2c hic h2c cm/sec Corvect CITVS6C
10/14/98] 1200} 131 K] 52 1 1054
1300 135 3600 475 Y 475 1054 100 5 00E-07 1164 5 81E-07|
1400 138§ 3600 427 Y 428 100 8| 96 11 535807 1.157 6 18€-07]
1500 141 3600 350 Y 390 9% 0 923 4 40E-07 1.148} 5 0SE-07|
16 00 144 3600 M6 Y 346 923 87. 547F-07 1142 6 24:: 07|
1615 144 ML 600 N 60 O 879 1133 1.142
10/15/98; 830} 12 5] 58500 52 Y 49 1133 582| 45%-07 1 1“” 5 45E-07/
835 125 300 600 N 600 58.5 1133 1188
930 125 3300 559 Y 56 1 1133 1188 5. 08E-07
10:30 128 :\sool 523 Y 523 1092 t.181 4 43E-07
1130 131 3600 487 Y 48 8 1056 1174 4 30E-07
12 30 135 3600 453| Y 454 1020 1164 4 28E-0O7]
1330 139 3600 40 1 Y 401 98 6 1154 7 00E-07
10/16/98 800 144 66600 600 N 598 934 1142
900 143 3600 593 Y 564 1133 1144 6 80E
1000 145 3600 583 Y 58 4 1126 1139 102607
11.00 147 57 5| Y 577 1116 1134 6 85€
12.00 150 3600 56.8| Y 56 8 1108 1127 8.00E
1300 151 3600 560 Y 56 0 1101 1.125 S 18E
1400 152 3600 553 553 1083 1122 8 07E
1500 153 3600 546 Y 54 6 108 6 1 120' 8 11E
1500 153 0 60 0 N 60 0 1079 1.120
10/19/98 810 12 8| 234600 79| Y 75 1133 1181 1.26E-07
810 127 0 600 N 60 0 612 1183
210 126 3600 582 Y 592 1133 1186 S 41E
1010 127 3600 58 2 Y 58 3 1125 1183 1 06E-07
1110 129 3600 574 Y 575 115 1.179 8 31E
1210 133 3600 56 4 Y 56 6 1107 1.169 9 4%E
1310 134 3600 555 Y 56 1097 1166 9 56E
1410 141 3600 54 5/ Y 54 5 088 1149 11SE0
1510 142 3600 537 Y 538 107 8} 1147 8 36E
10/20/98 810 124 61200 398 Y 392 1070 119 1 14E-07]
910 123 3600 390 Y 3%0 931 1193 1 1SE07
1010 122 3600! 382 Y 383 923 1196 1 02E-07
1110 125 3600 7T Y 374 915 1188 1 17E-07]
1210 128 3600 362 Y 362 90 4 1.181 1 32E-07
1310 132 3600 55 Y 355 895 1171 1 03E-07|
14 10 135 3600 347 Y 348 88 8 1164 1 03E-07
1510 138 3600 339 v 39 880 1.157 1. 18E-07
1610 138 3600 331 Y 331 872 1157 1 19E-07]
10/21/98 810 115 57600 206 Y 200 86 4 1213 1 40E-07
810 "S5 0 60.0{ N 60 0 739 1213
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BOUTYVELL FIELD PERMEABILITY

114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - IN SITU LINER

STAGE |
GAUGE 010 Housing Height =
[ Date Time Temp | Defta T{sec) Field Reading | Calculate|  Field Comechons F&m Housing
m/dry deg C {sec) hi h2 Perm hic h2c he | h2
81 114 592 Y 59 2! 111:{ 1125
10:10 115 sa2] v 583 112, 1118
1110 "7 572 v 574 111 5] 1107
1210 121 62| v 563 1105 1096
1310 124 §55| Y 556 1095 108
1410 128 546| v 54 6 108 8 107.
1510 12.9| 540, v 538| 107 9| 107 1
1610 129 533 Y 532 107.3 106 5
10/22/98 810 90 405 Y 385 106 6 928
810 Q0 405 N 405 93 ol 938
910 89| 390 Y 39 9| 938 932
10:10 86 391 Y 391 932 924
1110 86 B2 Y 383 924 916
12:10 88 o ¥ 37s 915 208
13:10§ 95 63 v 364 906 897
1410 99 55| v 357 896 890
1510 103 347 Y 34 9| 888 882
1610 104 40| v 340 88 0 873
10/23/98 810 87 220 Y 21.2 873 745
910 86 213 Y 212 753 745
10 10 85 206 Y 208 7486 74 1
1110 %0 195 Y 197 739 730
1210 94 188 Y 191 728| 724
1310 98 el v 180 721 713
1410 102 171 Y 173 712 706
1510 105 63 Y 164 704 69.7
16 10] 106 155 v 155 696 688 129607
% 10 106 600 N 60 0 68 8| 1133
10/26/98 5 00 1M1 104 Y 103 1133 6386| 101E-07
900/ 1.2 96 Y 97 637 630| 1.24E-07
1000 114 88| v 90 629 62.3] 107607
11:00 17 80| v 81 62.1 614] 127607
12:00 120 O 74 613 60.7| 1.10E-07
13:00 122 6s| v 65 60.5 598 1.30E-07
14 00 124 57 - 5.7 598 500! 151€-07

Prepared by Bowser-Momer inc 12/2298
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BOUTWELL FIELD PERMEABILITY

114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - LINER

STAGE il TEMPERATURE EFFECT GUAGE

L3
cmvaec

T

Cormect

‘v-'-wc--r—w»——ww—w——rv-—o——wrpvﬁrvﬁr’—p— —————————

Housing
h2c

-
_33;82'28;’;8;333223;332:33333233353333}‘;3;2;S
g 9 <

4

ﬁ@?iii'iﬁiiiﬁiiiﬁﬁﬁ Tiiﬁﬂ 353333333353

n

-

T

¥4 | o
RO
o ¥
¥ s
2 dm b b Vel
g‘ e 4.§ - :
$iwg s

AT

-.....!
J

%

-
-




1198 |
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1800 7 00 133
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1800 IOI 0.t 1383
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1800 : '41 01 1.30
1800 554 00 1328
1800 883 01 1326
0 65.3 q0 1326
1800 8.2 o1 a2
1800 851 01 1318
o 861 0o 1318
1800 851 00 1313
0 85,1 00 1313
1800 881 00 1.3
vlool ssol 0.1 1.308




BOUTWELL FIELD PERMEABMLITY
114409 BEP CHEMICAL - LIMA, OHIO - CELL NO. 2 - LINER
STAGE N @1 value= 1 S120E-02
GAUGE 006 Housing Heght = 628
™ Date Time Yoo voc) Frid Reading Field Corections  [Plus Perm Housing * emp | Det Temp|  *
deg C {sec) h1 hic h2c hic h2c crm/sec Correct Correct cmvsec
Y 10 00 08 €00 1228
1100 11 3800 ¥ 226 1228 854| 15308 1223 1 87E-08
1100 11 ° N 600 854 1228 1223
1200 12 3800 ¥ 238 1228 BE 4| 148608 1.220 1 80E-06
1200 12 0 N 600 863 1228 1220
1300 12 3800 22e¢| v 224 1228 852 154E-08 1220 1 87606
1300 12 0 809 N 599 852 1227 1.220
1400 12 3800 2408 v 248 1228 877| 141608 1220 173608
14 00 12 ¢ 80 N 600 877 1228 1.220
1500 1.2 3600 282 v 253 1228 881] 139E-08 1218 1 TOE-06
117398 800 82 81200 s00| N 581 880 219 1.294
900 83 3800 28 v 227 1228 855| 152608 1.291 1 96E-06
900 83 of w0 N 600 854 1228 1.291
1000 88 3600 anr Y 87| 1228 ses| 138E08 128¢ 177608
1000 88 [ 300 N 800 88 4 1228 1204
1100 88 3600 22 v 262 1222 890| 135608 1278 1 73€-06
1100 88 o 00! N 600 800 1228 1279
1200 80 3800 291 Y 293 1228 921] 121E08 1274 1 54E-08
1200 20 [ 80| N 600 19 1228 1274
1300 93 3600 N Y 287 1228 915| 124E06 1.267 157606
1300 93 0 60 W~ 801 915 1228 1287
14 00 95 3600 287 Y 287 1228 915] 124E-08 1262 1. 56E-06
1400 95 0 800 N 600 215 1228 1262
1500 9€ 600 29 Y 20, 1228 97| 12308 1260 1 S4E-06
11/4/98 800 66 61200 800 N 58 7| 97 1215 1333
200 66 3600 600 N 600 1228 1228 1333
10 00 88 3600 218| v 219 1228 847 156E-08 1333 2 0BE-08
1000 8& 0 e0o] N 600 847 1229 1333
1100 67 3800 zr.oJ Y 271 1228 899| 131608 1331 1 T4E-08
1100 67 0 s0ef N 800 gse 1228 133
1200 89 3800 281 Y 254 1228 #82| 13908 1228 1 84E-08
1200 69 0 s0 = 600 879 1228 1326
13:00 72 3800 283 v 285 1228 913] 124E-08 1318 1 B4E-08
1300 72 0 800 N 600 LA ] j228 1.318
1400 75 3600 201 Y 202 1228 920! 121608 1311 1 59E-06
1400 75 0 soe| N 600 819 1228 1311
1500 17 3800 w8 v 07 1228 935| 114E08 1308 1 50E-06
11/5/98 10 00 58 88400 600 N 590 834 1218 1353
1100 58 3800 243 v 243 1228 87 1] 144E-08 13853 1 95E-06
11.00 60 0 soe| w 80 2 871 1230 1.348
1200 60 3600 uq Y 288 1228 916] 12308 1.348 1 66E-08
1200 83 0 800! N 800 914 1228 1.340
13.00 85 3600 2204 Y 295 1228 e22| 120608 1.340 161E-08
1300 &8s [ o] W~ 600 922 1228 1.33
1400 65 3600 a4l v 315 1228 843 111608 1.336 1 48E-06




BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - LINER

STAGE 0 g1 value= 1 5120E-02
~ GAUGE 006 Housing Height= 628
[ Date | Teme Temp | Delta T(sec) Fieid Read 4 Trei0 Comectons Housing ® Ceaic Temp 3
vy deg C (sec) n h2 Parm hic h2c hic h2c cmisec Correct crm/sec
94:30 68 1800 20 Y 2086 842 834] 102608 1328 1 38E-06
1430 68 [ S0 N 600 833 1228 1328
1500 69 1800 a1 v 421 1228 1048 132608 1328 175608
15.30 6% 1800 ; 24 Y 245 104 8 873 154608 1.328 2 0SE-08
11/8/98 7:30 68 57606 N 596 873 1224 1353
800 58 1800 800 W~ 800 1228 1228 1333
900 65 3600 222 v 292 1228 920 121E-08 133 1 62€-08
930 68 1800 w2l v 83 920 811 108E-08 1333 149E-08
1000 86 1800 sl ¥ a8 810 718| 10408 1333 1.38E-06
1000 66 0 60| N 600 78 1228 1333
10:30 67 1800 . Y “a 1228 1048! 135E-08 1391 1.79€E-08
11:00 68 1300 oy v 281 1045 s09| 117608 1328 1 56€-08
11:30 69 1800 = Y 180 909 808| 9.89€-07 1328 1.31E-08
19:30 66 0 Sls0l N 600 807 1228 1328
12.00 74 1800 2 Y 402 1228 103.0{ 14808 1321 1.956-06
12:30 72 1300 d el v 273 1029 90.1] 112608 1318 147606
1230 72 0 ., N 272 900 900 1318
1300 T4 1800 47 Y 174 °c0 802| 988ELST 1313 1.27€-08
13:00 74 o N 60.0 802 1228 §.313
13.30 75 1800 4 v ws 1228 103.2{ 148E-08 1311 1.91E-08
14.00 78 1800 Y 285 103.2 $1.3| 10308 1.300 1.35E-08




BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - LINER

STAGE N g1 value= 1.5120€-02
GAUGE 007 Housing Height = 628
Temp | Delta 1(sec) Field Readng Teld Comechons Housing x Calc Temp | Det Temp] K
deg C (sec) ht h2 Perm. hic h2c hic cm/sec Correct Correct cm/sec

08 600
11 3600 Y 481 122.0' 4 28E-07 1223 5.23E-07
"1 0 N 481 1109/ 1223
1.2 3600 Y 374 1109 4 26E-07 1.220 520E-07
12 0 N 73 100 1 1.220
1.2 3800 Y 273 100.1 442607 1.220 5.39€-07)
112 0 N 272 80.1 1220
1.2 3600 Y 19.1 901 401E-07 1.220 4 BIE-07!
12 0 N 191 819 1220
13 3600 Y 115 819 4 09E-07 1218 4 98E-07
82 61209 N 591 742 1.29¢

83 3600 Y 471 1228 4 66E-07 1291 6 02E-07
83 0 N 470 1098 1291

86 3600 Y 370 tm.a! 4.01E-07 1.284 51507
86 0 N 89 997 1.284

88 3800 Y 278 997 4 02E-07 1.279| 5 14E-07
88 0 N 278 906 1279

90 3600 Y 205 906 3 53E-07 1274 4 50E-07
90 0 N 203 831 1274

83 3600 Y 133 831 3.70E07 1267 4 68E-07
83 ¢ N 134 761 1.267

95 3600 Y 68 761 375607 1.262 4. 73E07
85 0 N 60.0 696 1.262

96 3600 Y 531 122 8| 243E07 1.260 3 .06E-07
66 61200 N 587 1159 1333

66 3600 N 600 1228 1.333]

66 3600 -l Y 472 1228 4 62E-07 1.333 6 16E-07
66 0 472 N 472 110 oI 1333

67 3600 wn v 76 110.0 3B4E-07 1.30 5 10E-07
67 0 375 N s 100.3 1.331

69 3600 28. Y 283 1003 4 04E-07 1326 5.36E-07
69 0 28, N 280 908 1.326

72 3600 204 Y 206 908 357E07 1318 4 71E-07
72 0 204 N 204 832 1318

75 3600 108 Y 135 832 3 64E-07 1311 4 77EQ7
75 0 134/ N 134 76.2 1.311

77 3600 T 67 76.2 IB7EO7 1.306 5.05€-07
58 63400 ugl N 59.0 63 4 1.353|




BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - LINER

STAGE N g! valve= 1.5120E-02
GAUGE 007 Housing Height = 628
Dolta T(sec) | Field Reading | Calcuiate mﬂmm k emp | Det Temp] &
h1 h2 Perm hic h2c hie | e envsec Correct Comect | omvsec
ST Y 478 1228 1106] 4.39€-07 1. 5 04E07
47, N 480 1106 no.al 1.348
Y 38| 1086 1016] 356607 1348 4 .80E-07
. amsl N 286 101.4 1014 1.
%08 v 04 1014 932 35407 1.340 ¢ 7SE-Q7
3 N 303 831 931 1336
“Sgel v 233 931 861| 32007 1.33¢ 438607
07 v 198 86.0 826 339607 1328 4 50EQ7
r , N 60.0 825 122. 1.328
54,1 Y 54.1 1228 1159| <4 14E-07 1326 5 48E-07)
482 v 482 1169 111.0] 435607 1.326 5.77€-07
86.0 N 596 1110 1224 1333
sa7l v 537 1228 1165 442607 1.333] 5.90E-07
a8 v ;g.a 1165 1066| 373607 1.336 4 98E-07
3 ¥ 4 1066 1022| 334E07 1333 4.72E-07)
Y 351 102.1 o79| 353E07 1333 4 70E-07
& N 350 978 978 1333
] v 312 978 940! 333E07 1.331 4 43507
22| v 27.2L 939 200| 356607 1328 4 T3E-07)
2. Y 238 200 866! 32307 1326 4 29€-07]
2370 N 237 865 865 1.326
202 v 203 865 831 33re07 1.321 445607
%8 v 169 83.0 797 34107 1318 4 49E-07
88 N 168 796 796 1318
13 Y 138 796 768 323E-07 1313 4 24E-07|
128 N 138 766 768 1313
w07 v 107 766 735 347607 1.311 4 55607
771 v 78 ni 706| 338607 1.309| 4 42607




BOUTWEL'. FiELD PERMEABILITY

114409 BP CHEMICAL - L'MA, OHIO - CELL KO. 2 - LINER

STAGE M g1 value= 15120E-02
GAUGE 008 Housing Hesght = 628
— Date Time ﬁnn Delta T(sec) Field Corrections  [Plus Perm Housing k Taic Temp | Det Temp K
deg C (sec) hic h2c hic h2c cm/sec Correct Correct cmisec
n%o 1000 10 600! 122 8|
1100 11 3600 Y 76 122.8{ 100.4| B46E-07 1223 1036
1100 11 0 N 38 100.4 100 4 1223
12:00 12 3600 Y 192 1004 820| 850E-07 1.220 1.04€
1200 1.2 o N eo.ol 819 1228 1.
13:00 1.2 3600 Y 348 1228 978 965607 1.220 1186
1300 112 N 347 976 975 1.220
14.00 12 3600 Y 177 976 805{ BO0SE-07 1.220 9 87E-07|
14 00 12 o N eo.ol 805 1228 1.220
15:00| 113 3600 Y 363 1228 991] 901E-07 1218 1.10E
11/3/98 800 82 61200 N 59 1 99 0! 1219 1.294
900 83 3600 Y 364 1228 992! 896E-07 1.291 1.16E
900 B3 0 N 363 291 991 1.201
1000 86 3600 Y 191 91 818| B801E-07 1284 1 03E
10:00 86 0 N 600 8'8 1228 1.284
1160 88 3600 Y 368 12z 996| 879E-07 1279 1126
11.00 88 0 N ,368 996 996 1279
1200 90 3600 Y 203 996 831l 761E-07 1274 9 69E-07
1200 s 0| 0 N 60 0 82 9} 12,8 1274
13.00 93 3600 Y 375 1228 100.5, 8.50E-07 1267 1 08E-06)
13:0¢ 93 i} N 376 100 3 100 4 1.267
14.00| 95 3600 Y 209 1003 837 760E-07 1262 @ 59€-07
1400 95 0 N 60 on 837 1228 1262
1500 96 3600 Y 204 1228 832 164E-06 1.260 2 06E-06]
11/4/98 8 00| 66 61200 N 587 832 121 5 1333
900 66 3600 N 600 1228 1228 1333
1000 66 3600 N 600 1228 1228 1333
10:00 66 0 N 600 1228 1228 1333
11.00 67 3600 Y 361 1228 9898| 909E-07 133 121E
1100 67 e N 360 98 8 98 8| 1331
12.00 69 3600 Y 170 98 8 798| B89TEO7 1328 1.19€
12:00| €9 0 N 800 795 1228 1.326
13:00 72 3600 Y 371 1228 100.1| B.58E-07 1218 1.13€
13:00 72 0 N 371 999} 999 1318
14:00 75 3600 Y 200 999 828| 789E-07 131 1.03E-06
1400 75 0 N 60.0 827 1228 1311
1500 77 3600 Y 386 1228 1014 BO4E-07 1.206 1055
11/5/98 1000 58 68400 N 59.0 1013 1218 1.353|




BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - LINER
STAGE Ui g1 value= 15120E-02
GAUGE 008 Housing Hesght = 628
™ Date Time Temp | Delta 1(sec) Field Reading “Field Comrections FFF-M Housing | & “Temp | Det Temp 3
midly deg C (sec) hi h2 Perm. hic h2c hic | h2e l cm/sec | Comect Comect | cmisec

58 3600 : Y 359! 122. 987| 9 18E-07 1. 1.24€
6.0 0 : N 361 98.7 98 1.348
60 3600 K | Y 185 98.7 813| 815607 1. 1.10€
63 c 80| N 60.0| 81.1 1228 1.340
63 374 4 375 1228 100.3] 8.50€-07 1.340 1.14E
65 0 37, N 374 100.2 1.336
65 3600 21, Y 211 100.2 7.46E-07 1.336 9 96E-0
68 1800 1 Y 136 838 7.77E-07 1328 1,036
68 0 - 80 N 60.0 76.3 1328
69 1820 48, Y 480 1228 8.64E-07 1326 1.15€
6.9 1800 381 Y 36.1 i10.8 9 54E-07 1.326 1.27€-08

11/6/98 66 57600 800 N 596 989 1.333|
66 1800 474 Y 474 1228 8 09€E-07 1333 1.21€
65 3600 o Y 27 9| 1102 8 18E07 1335 1.09€
66 1800 ‘197 Y 158 90.7 7.86E-07 1333 1.05€
66 1800 23] Y 124 825 7.78E-07 1333 1.04€
68 0 60 N 60.0 75.1 1.333
6.7 1800 A7, Y 478 122.07 8.79E-07 1.331 1178
68 1 373 Y 73 1108 8.30E-07 1.328 1.10E
59! 1 288 Y 289 100.1 7.365-07 1.326 9 76€
69 0 288 N 288 916 1.326
71 1800 205 Y 206 916 7 88E-07 1.321 1.04E£-06
72 1800 13.1 Y 132 83 3' 7.70E07 1.318 1.02E
72 0 600 N 6C.0) 759 1318
74 1800 485 v 485 1228 8 26E-07 1313 1.08E
74 i) 485 N 485 113 1.313
75 1800 38.1 Y 1 113 8.24E-07 1311 1.086
76 1800 208 v 7 100.9 7.30E-07 1.309 9 55€-07,




BOUTWELL FIELD PERMEABILITY

114408 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - LINER

STAGE N g1 value= 15120E-02
GAUGE 009 Housing Height = 628
™ Date Time | Jemp | Defta T(sec) |  Field Reading | Calculate] Field Comections Housmg X Ceic Temp | Det Temp] K
% | degC (secj hi h2 Perm hic h2c hic h2c orm/sec Correct Correct cm/sec
1172798 10.00 109 ; 60 0| 122
11:00 11 481 Y 481 1228 110. 4 28E-07 1223 5 23E-07
11:00 11 481 N 481 no:I 110. 1223]
1200 12 38.7 : 4 368 110. 996| 451E-07 1220 551E-0G7
12:00 12 N ®B7 995 995 1220
1390 12 Y 211 995 4 26E-07 1.220 5 20E-07
13:00 12 N 270 8BS 1 220i
14:00 12 Y 174 899 4 80E-07 1.220 5 85€-07
14.00 112 N 174 802 1.220
15:00 13 L 4 91 802 4 59E-07 1.218 5.59E-G7,
11/3/98 8:00 82 6 N 591 718 1294
900 83 : § 472 1228 4 62E-07 1291 597E-07]
9.00 83 N 471 1099 1291
1000 86 L 4 367 108 9} 4 18E-07 1284 5 36E-07
10:00 86 N 366 994 1284
1100 88 L 270 994 4 27E-07 1279 5 46E-07
11.00 88 0 N 270 898 1279
1200 90 3600 Y 183 B9 6 3 TTEQ7 1274 4 80E-07
12:00 90 0 N 191 819 1274
1300 93 3600 L 112 819 4 26E-07 1267 5 40E-07
13:00 93 o N 13 740 1.267
1400 85 3600 Y 41 740 4 24E-07 1.262 5.35€-07
1400 95 0 N 60 0} 66 9 1.262
15.00 26 3600 Y 525 1228 2 6507 |_2&L 3 33E-07
11/4/98 800 66 £1200 N 587 1153 1333
9:00 66 3600 N G0.0H 1228 1333
1000 66 3600 Y 473 1228 4 59€-07 1333 6 11E-07|
1000 66 0 N 473 1101 1.333
11:00 67 3600 Y 73 1101 4 00E-07 1331 5.32E-07
11.00 67 0 N ar2 1000 1331
12:00 69 3600 Y 27 4 100 0| 4 3307 1326 5 74E-07]
1200 69 0 N 271 89 g 1326
13:00 72 3600 Y 182 899 3 8SE-O7 1318 50907
13:00 72 0 N 190 818 1.318
1400 75 3600 Y 115 818 4 04E-Q7 1311 5 30E-07
1400 75 0 N 114 742 1311
1500 77 3600 Y 44 742 4 16E-07 1.306 5 44E-07|
11/5/98 10:00{ 58 63400 N 59.0| 671 1353}




BOUTWELL FIELD PERMEABILITY
114408 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - LINER
STAGE § g1 value= 1.5120E-02
GAUGE 009 Housing Height = 628
Talculate]  Field Comechions Housing k emp BT'er 3
Perm. hic h2c hec | h2e cm/sec Correct Comect | cmisec

Y 474 1228 110.2| 455607 1.353 6.15E-07
N 4786 110.2 1104 1.348
Y 37. 110.2 100.7] 3.79€-07 1.348 5 10E-07
M a7 100 1005 1.
Y 28 1005 91.7| 385607 1. 5.16E-07|
N 288 1. 016 1
Y 213 918 3.59€-07 1. 4.79E-07]
Y 174 B4, 3 89€-07' 1. 5.16E-07]
N 60.0 801 1.
Y 53 1228 4.28E07 1.326 5 67E-07|
Y 497 116.7 3.03E-07, 1.326 4 0BE-07]
N 506 1125 1333
Y 537 1228 442607 1333 5.90E-07]
Y ug 1165 397607 1336 5.30E-07|
Y 38/ 106.0 3IBIEQ7 1333 5 08E-07]
Y 339' 1012 382607 1333 5 09E-07
N 338 966 1333
Y 296 966 3.73E-07 1.331 4. 97E-07
Y 253 923 3I91E-07 1.328 5.20E-07|
Y 216 88.1 3.60E-07 1.326 4 78E-07|
N 215 84, 1.326
Y 120 843 3 56E-07 1.321 4.70E-07]
Y 141 807 4 OSEG7 1318 5 ME-Q7]|
N 14.0| 768 1.318
v 108 768 358607 1313 4. 70E-07
N 108 736 1313
. 73 736 4.09E-07 1311 5.37€-07]
¥ a3 70.1 367E-07 1.309| 4 81E-07




BOUTWELL FIELD PERMEABILITY
114409 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - LINER

STAGE li g1 valve= 1.5120€-02
GAUGE 010 Housing Height = 628
[ Date Time | Temp | Delta 1(sec) Calculate]  Field Comections [Plus Perm Housing * Caic Temp | Det Temp x
deg C {sec) Perm hic h2c hic | h2 cm/sec Correct Comect | cm/sec
1172798 108 60.0 1228
11 Y 348 1228 976| 965607 1223 1.18E
11 N 348 976 976 1223
1.2 Y 154 976 782 931E-07 1 1 14E
12 N 600 78.1 1228 1
12 Y 330 1228 958| 104E-06 1.220 1.27€
1.2 N 329 958 857 1.220
12 Y 15.1 958 778| B69E-O7 1220 1 06E
12 N eoow 77 1228 1220
113} Y 355 1228 983| 9.35E-07 1218 1.14E
11/3/98 82 §1 N 591 982 121 1.294
83 Y 346 1228 974 9.73E-07 1.291 1.26E
83 N 5 onl 973 1291
86 Y 170 973 798| 833607 1284 1076
86 N 60.0 797 1228 1284
88 ¥ 360 1228 88 8| 913E-07 1.279 117E
LY N 360 98 8| 988 1279
8.0f Y 201 988 829| 737607 1274 9 39€-07
90 N 600 827 1228 1274
93 Y 374 1228 100.2| 854E-07 1267 1 0BE-06)
93 N 375 1002 1003 1267
95 Y 205 100.2 833| 776E-07 1.262 9 79€-07
95 N 600 832 1228 1262
96 Y 364 122 8] 992| B96E-07 1.260 113608}
11/4/98 66 61 N 587 992 1215 1333
66 3600 N 600 1228 122.01 1.333
66 3600 Y 349 1228 97.7] 960E-07 1333 1.28E
66 o N 349 97.7 977 1333
67 3600 Y 186 877 814! 767E-07 1331 1.026
67 0 N 600 81 3' 1228 1331
69 3600 Y 365 1228 993 89207 1326 1.18E-06
€9 0 N 362 950 990 1.326
72 3600 Y 204 990 832! 7.30€-07 1318 9 63E.07
72 0 N 60.0 230 12283 1.318
75 3600 Y 392 1228 1020{ 7.79E-07 131 1.026-06
75 0 N 60.0 1619 1228 1311
7.7 3600 Y 403 122.al 103.1| 7.336-07 1.306 8 59E-07
11/5/98 58 68400 N 590 103.0 121, 1.353|




BOUTWELL FIELD PERMEABILITY
114509 BP CHEMICAL - LIMA, OHIO - CELL NO. 2 - LINER

STAGE g1 value= 15120E-02
GAUGE 010 | Housing Height= 628
Calc Field Comections  1Plus Parm Housing k Calc. fuw K
Parm. hic h2c cm/sec Comrect cm/sec

Y 358 8.22£.907| 1. 1.25€
N 360 1.
Y 198 7 A4EQ7 1.348 1.00E
N 60.0 1.
Y 387 8.00E-07 1.340 107E
N 386 1.336
L 234 6.82E07 1.336 9 11E07
Y 16.0¢ 7 44E-07 1.328 9 88E-07|
N 600 1.328
Y 482 8.49E-07 1.326 1 13E-06§
Y 39 1L 7.19E-07 1.326 953607
N 596 1.333
Y 475 9.02E-07 1.333 1.20€
Y 294 7.53E07 1. 1.01E
v 21 .OI 7.23E07 1.333 9.63E
Y 138 1 - 24E-07! 1.333 1.10E
N 30.0 1333
Y 4986 7 A3ED7 1.331 S 89E-07,
Y 400 T42E07 1.328 S 86E-07
Y 321 8.72E07 1.326 8.90E-07|
N 320 1.326
v 244 7.02E07 1.321 9.27E-07]
Y 17.3 7 04E-07 1318 8 2BE-O7|
N 17,2 1.318
Y 110 6.78E-07 1313 8 S0E-07|
N 600 1.313
Y 480 8. 64E-07 1.311 1.13E
Y 397! 6 54E-07 1.308} 8 56E




APPENDIX B
BROWN COHESIVE SOIL LABORATORY TEST DATA
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MATERIAL DESCRIPTION

Client: BP Chemicals, Inc.

Project: Cell-2, Mixed Waste Closure Project

GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: BP Chemicals, Inc.
Project: Cell-2, Mixed Waste Closure Project

iijoct Number: 114409
Sample Data

Source: 114409 BP Chemicals, Inc.

Sample No.: Grid B-10+ TNW, Ele. 859-857

Elev. or Depth: Sample Length (in./cm.):
Location: Grid B-10+ TNW, Ele. 859-857

Description: brown lean CLAY with sand

Liquid Limit: 32 Plastic Limit: 18

USCS Classification: CL AASETO Classification: A-6
Testing Remarks: Date Received: 7-21-98

Mechanical Annlxlil Data

‘mitial
Dry sample and tare= 1086.40
Tare - 229.90

Dry sample weight = - v, 50

Sample split on number 10 sieve

Split sample data:
Sample and tare = 50.09 Taro = .00 Sample weight = 50.09
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00

Sieve Cumul . Wt. Parcent
retained finer
5 inch 0.00 100.0
.50 inch 5.28 99.4
3715 inch 10.32 98.8
# 4 21.49 97.5
$# 10 39.32 95.4
$# 20 1.99 91.6
# 40 3.50 88.7
$§ 60 .05 85.8
# 100 6.83 82.4
$# 200 9.40 77.5

Hydrometer Analysis Data

Separstion sieve is #10
Pezrcent -#10 based upon complete sample= 95.4
Weight of hydrometer sample: 50.09
Hygroscopic moisture correction:
Moist weight & tare = 51.06
Dry weight & tare = 50.69
Tare = 31.21
Hygroscopic moisture= 1.9 %
Calculated biased weight= 51.53
Automatic temperature correction
Composite correction at 20 deg C = -5.5

iscus correction only= 0.00
Specific gravity of solids= 2.65
Specific gravity correction factor= 1.000

BOWSER-MORNER, INC.




dydrometer type

: 152H

Effective depth L= 16.254964 -~ 0.164 x Rm

Elapsed
time, min
0.50
@
2.00
5.00
15.00
30.00
60.00
120.00

240.00
1440.00

Temp, Actual

deg C reading
20.
20.
20.
20.
20.
20.
20.
21.
4 94
21.

OMWDDDNANTNNN

44.
41.
39.
37.
33.
30.
27.
25.
22.
18.

nLurromooouvmwmo

Corzrected K

reading

38.6 0.0135
36.1 0.0135
34.1 0.0135
31.6 0.0135
27.6 0.0135
24.6 0.0135
283 0.0135
19.7 0.0134
17.4 0.0133
13.2 0.0135

44.
41.
39.
37
33.
30.
&
25.
22.
18.

nLCuUoumooouUwwno

s.
O Www "N
. . . "

NO\NQ&!DNOU'H;-

10.

11.
11.
12.
12.
13.

Diameter Percent
finer
.9
70.
66.
61.
33.
47.
43.
38.
¢
25.

.0577
.0417
.0300
.0194
.0115
.2083
.0060
.0043
.0031
.0013

caoc:c:oc:c:ow:ca'

74

ONWoOoOODAAWNO

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200
$ +3"= 0.0
$ SILT = 48.3

% GRAVEL = 2.5
% CLAY = 29.2

Dgs= 0.22 Dgo= 0.02 Dsgp= 0.01

Dzp= 0.00

BOWSER~-MORNER,

INC.

% SAND = 20.0




GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION

< brown lean CLAY with sand

Remarks:

¢ Date Received: 7-20-98
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Project No. 114409

© Location: Grid B-11- MNW, Ele 851-849

GRAIN SIZE DISTRIBUTION TEST REPORT

BOWSER-MORNER, INC.




GRAIN SIZE DISTRIBUTION TEST DATA

slient: BP Chemicals, Inc.
project: Cell-2, Mixed Waste Closure Project
Project Number: 114409

.‘l" Sampla Data

e

Source: 114409 BP Chemicals, Inc.

Sample No.: Grid B-11- MNW, Ele. 851-849

Elev. or Depth: Sample Length (in./om.):
Location: Grid B-1ll- MNW, Ele. 851-849

Description: brown lean CLAY with sand

Liquid Limit: 33 Plastic Limit: 18

USCS Classification: CL AASHTO Classification: A-6
Testing Remarks: Date Received: 7-20-98

Mechanical Ana;lgil Data

Initial
Dry sample and tare= 978.90
Tare = 228.70

Dry sample weight =  750.20

Sample split on number 10 sieve

Split sample data: 5
Sample and tare = 50.34 Tare = .00 Sample weight = 50.34
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
0 inch 0.00 100.0
375 inch 4.13 99.5
# 4 14.51 98.1
# 10 30.47 95.9
$ 20 1.45 . B
# 40 2.93 90.3
# 60 4.56 87.2
# 100 6.42 83.7
# 200 8.85 79.0

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 55.9
Weight of hydrometer sample: 50.34
Hygroscopic moisture correction:
Moist weight & tare = 47.52
Dry weight & tare = 47.13
Tare = 27.96
Hygroscopic moisture= 2.0 %
Calculated biased weight= 51.45
Automatic temperature correction
Composite correction at 20 deg C = -6.0

iscus correction only= 0.00
ific gravity of solids= 2.65
Specific gravity correction factor= 1.000
Hydrometer type: 152H

BOWSER-MORNER, INC.




Effective depth L= 16.294964 - 0.164 x Rm

Elapsed
time, min
1.00
2.00
5.00
15.00
30.00
60.00
120.00
240.00
1440.00

Texsp, Actual

deg C reading
20.
20.
20.
20.
20.
20.
21.
23.
20.

voNDITIANAROON

43

41.
38.
35.
33.
29.
27.
24.
19.

nmoouwLrouvuno o

Corrected K
reading

37.
3S.
32.
29.
- g
23.
- ¢ N
18.
3.

1

SNEaEB NN

0.0135

OO0 COO0OO0O0O

.0135
.0135
.0135
.0135
0135
.0134
.0133
.0135

43.
41.
38.
35.
33.
29.
2.
24.
19.

noouvmouvunno o

| 3448

10.
10.
10.
11.
11.
12.
13.

o8
£

A YUMOVWUNONN

Diameter Percent
finer
2.
68.
63.
57.
S2.
45.
41.
35.
26.

.0412
.0296
.0191
.0113
.0081
.0059
.0042
.0030
.0013
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Fracticonal Components

Gravel/Sand based on #4

Sand/Fines based on #200
$ + 3" = 0.0
§ SILT = 48.7

% GRAVEL = 1.9
% CLAY = 30.3

Dgs= 0.18 Dgo= 0.01 Dsgp= 0.01

D3p= 0.00

BOWSER~-MORNER, INC.

% SAND = 19.1
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MATERIAL DESCRIPTION

Client: BP Chemicals, Inc.

GRAIN SIZE DISTRIBUTION TEST DATA
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: BP Chemicals, Inc.
Project: Cell 2 - Mixed Waste Closure Project
Projec . Number: 114409

:]III Sample Data

Scurce: 114409 BP Chemical, Inc.

Sample No.: Grid C-10+ TNW, Ele. 858 - B56

Elev. or Depth: Sample Length (in./cm.):
Location: Grid C-10+ TNW, Ele. 858 - 856

Description: brown lean CLAY with sand

Liquid Limit: 30 Plastic Limit: 18

USCS Classification: 'L AASHTO Classification: A-6
Testing Remarks: Date keceived: 07-21-98

Mechanical Analysis Data

Initial
Dry sample and tare= 950.80
Tare = 214.20

Dry sample weight = 736.60

Sample split on number 10 sieve

Split sample data:
Sample and tare = 50.37 Tare = .00 Sample weight = 50.37
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
5 inch 0.00 100.0
0 inch 4.94 99.3
.375 inch 10.71 98.6
¢ 4 21.61 97.1
¥# 10 36.42 95.1
$ 20 1.26 92.7
# 40 P | 90.0
# 60 4.21 87.2
# 100 6.01 83.8
$ 200 B8.35 79.3

Hydrometer Analysis Data

feparation sieve is #10
Percent -#10 baced upon completie sample= 55.1
Weight of hydrometer sample: 50.37
Hygroscop: moisture correction:
Moist weight & tare = 47.26
Dry weight & taxe = 46.86
Tare = 27.68
Bygroscopic moisture= 2.1 %
Caiculated biased weight= 51.EE
hutomatic temperature correction
Composite correction at 20 deg C = -4.5

’ocua correction only= 0
cific gravity of solids= 2.65
Specific gravity correction factor= 1.000

BOWSER-MORNER, INC.




iydrometer type: 152H
Effective depth L= 16.294964 -~ 0.164 x Rm

Elapsed
time, min

0.
®:
r 8

S.

15.

30.

60.
120.

240.
1440.

50
00
00
00
00
00
00
00
00
00

Temp, Actual

dag C reading
44.

21

21.
21.
21.
21.
21.
21.
21.
22.
21.

an

S OJdddoOo,

43.
§2.
40.
36.
33.
30.
27.
25.
20.

nwourmoOowmwooouw;:

Corrected K

E

40.
39.
37.
35.
31.
29.
r P
23.
20.
16.

W & 00 W o®mWww

efeloleRlololoRolels)

.0134
.0134
.0134
.0134
.0134
.0134
.0134
.0133
.0133
.0134

44.
43.
42.
40.
36.
33.
30.
27.
2s.
20.

nmouvouvooouw,m

o
"
L)

wwool
\DNQ&Q&\I&NOG.

10.

11.
11.
12.
12.

Dismeter Fercent
finer
77,
7S.
b
69.
6l.
56.
49,
45.
40.
31.

.0568
.0405
.0290
.0187
.0111
.0080
.0058
.0042
.0030
.0013
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Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200
$ « 3" = 0.0
$ SILT = 43.6

% GRAVEL = 2.9

& CLAY = 35.7

Dgs= 0.18 Dgo= 0.01

Dgo= 0.01

BOWSER~-MORNER, INC.

% SAND = 17.8
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: BP Chemicals, Inc.
Project: Cell 2 - Mixec Waste Closure Project
Project Number: 114409

Sanple Data

Source: 114409 BP Chemical, Inc.

Sample No.: Gria C-11-  MNW, Ele. 851 - 849

Elev. or Depth: Sample Length (in./cm.):
Location: Grid C-1l- MNW, Ele. 851 - B49

Description: brown lean CLAY with sand

Liquid Limit: 45 Plastic Limit: 20

USCS Classification: CL AASHTO Classification: A-7-6
Testing Remarks: Date Received: 07-21-98

Mechanical Annlxpil Data

Initial
Dry sample and tare= 959.50
Tare = 230.10

Dry sample weight =  729.40

Sample split on number 10 sieve

Split sample data: =
Samplo and tare = 50.58 Tare = .00 Sample weight = 50.58
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00

Sieve Cumul . Wt. Percent
retained finer
50 inch 0.00 100.0
3715 inch 1.25 99.8
# 4 3.31 99.6
# 10 13.96 98.1
$# 20 0.90 96.4
# 40 1.92 94.4
# 60 3.26 91.8
# 100 4.97 88.5
# 200 .30 84.1

HBydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 5B.1
Weight of hydrometer sample: 50.58
Hygroscopic moisture correctiocn:
Moist weight & tare = 4B Bl
Dry weight & tare = 48.09
Tare = 28.53
Hygroscopic moisture= 3.7 %
Calsulated biased weight= 49.73
Automatic temperature correction
Composite correction at 20 deg C = -5.5

‘i-c\u correction only= 0
cific gravity of solids= 2.65

Specific gravity correction factor= 1.000
Hydrometer type: 152H

BOWSER-MORNER, INC. -




Effective depth L= 16.294964 - 0.164 x Ra

Elapsed Temp, Actual Corrected K Rm Bff. Diameter Percent
time, mir deg C reading reading depth =mm finer
0.50 20.8 46.0 40.6 0.0135 46.0 8.8 0.0565 8l1.7
1.00 20.8 44.0 30.6 0.0135 44.0 9.1 0.0407 77.7
. 2.00 20.8 42.5 3.1 0.0135 42.5 9.3 0.0292 74.7
5.00 20.8 40.5 35.1 0.0135 40.5 9.7 0.0188 70.6
15.00 20.8 38.0 32.6 0.013% 38.0 10.1 0.0111 65.6
30.00 20.8 36.0 30.6 0.0135 36.0 10.4 0.0080 61.6
€0.00 231.1 33.% 28.2 0.0135 33.5 10.8% 0.0057 56.7
120.00 21.2 3.0 25.7 8.913¢ 31.0 11.3 0.0041 51.7
240.00 21.9 23%.90 22.8 0.0134 28.0 11.7 0.0030 45.8
1461.00 20.8 24.0 18.6 0.0135 24.0 12.4 0.0012 37.%

Fractional Ca-gonontl

Gravel/Sand based on #4

Sand/Fines based on #200

$ ¢+ 3" = 0.0 % GRAVEL = 0.4 % SAND = 15.5
$ SILT = 43.2 $ CIAY = 40.9

Dgs= 0.05 Dgo= 0.01 Dso= 0.00

BOWSER-MORNER, INC. —
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: BP Chemicals, Inc.
Project: Cell-2, Mixed Waste Closure Project

‘oct Number: 114409
Sample Data

Source: 114409 BP Chemicals, Inc.

Sample No.: Grid D-10+ TNW, Ele. B58-856

Elev. or Lespth: Sample Length (in./cm.):
Locaticn: Grid D-10+ TNW, Ele. 858-856

Description: brown lean CLAY with sand

Liqguid Limit: 30 Plastic Limit: 17

USCS Classification: CL AASETO Classification: A-6
Testing Remarks: Date Received: 7-21-98

Mechanical Ana{ggil Data

Initial
Dry sample and tare= 965.10
Tare = 227.70

Dry sample weight = 737.40

Sample split on number 10 sieve

Split sample data:
Sample and tare = 50. 07 Tare = .00 Sample weight = 50.07
Cumulative weight retain 1 tare= .00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
‘0 inch 0.00 100.0
375 inch $.02 99.3
4 18.27 97.5
ﬁ 10 36.02 95.1
# 20 1.59 92.2
# 40 3.01 89.4
# 60 4.54 86.5
# 100 6.33 83.1
# 200 8.67 78.6

lquo-otot Anu;gnin Data

Separation sieve is #10
Percent ~#1(C based upon complete sample= 55.1
Weight of hydrometer sample: 50.07
Hygroscopic moisture correction:
Moist weight & tare = 48.44
Dry weight & tare = 48.12
Tare = 28.41
Hygroscopic moisture= 1.6 §
Calculated biased weight= 5] .81
Automatic temperature correction
Composite correction at 20 deg C = -6.0

scus correction only= 0.00

ific gravity of solids= 2.65
Specific gravity correction factor= 1.000
Bydrometer type: 152H

BOWSER-MORNER, INC.




Effective depth L= 16.294964 ~ 0.164 x Rm

Elapsed Temp, Actual Corrected K R Eff. Diameter Percent
time, min deg C readi reading depth mm finer
0.50 20.6 45.0 36.1 0.0135 45.0 8.9 0.0572 75.4
1.00 20.6 43.0 37.1 0.0135 43.0 9.2 0.0412 71.6
.2.00 20.6 41.0 35.1 0.0135 41.0 9.6 0.0296 67.7
5.00 20.6 39.0 33.1 0.0135 35%.0 9.9 0.019% 63.9
15.00 20.6 35.% 29.6 0.013% 35.5 10.%5 0.0113 57.1
30.00 20.9 32.9% 26.6 0.0135 32.5 11.0 0.0082 51.4
60.00 20.8 30.0 24.1 0.013%5 30.0 11.4 0.0059 46.6
120.00 21.3 37.9 213 D.0134 27.0 11.9 0.0042 41.0
240.00 21.3 24.5 18.9 0.0133 24.5 13.3 0.0030 36.4
1440.00 21.0 20.% 14.7 0.0138 20.% 12.9 0.0013 28.3

Fractional Co-ponontl

Gravel/Sand based on #4

sand/Fines based on #200

F +3"= 0.0 % GRAVEL = 2.5 % SAND = 18.9
% SILT = 46.5 § CLAY = 32,1

Dgs= 0.20 Dgo= 0.01 Dsp= 0.01
D3p= 0.00

BOWSER-MORNER, INC.




GRAIN SIZE DISTRIBUTION TEST DATA
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Client: BP Chemicals, Inc.

114409

Project No.

o' Date Received: 07-21-98

Remarks:

Project: Cell 2 - Mixed Waste Closure Project

o Location: Grid D-11-

MNW, Ele. 852 - 850

GRAIN SIZE DISTRIBUTION TEST DATA

BOWSER-MORNER, INC.




GRAIN SIZE DISTRIBUTION TEST DATA

Client: BP Chemicals, Inc.
Project: Cell 2 - Mixed Waste Closure Project

Pziioct Number: 114409
Sample Data

Source: 114409 BP Chemical, Inc.

Sample No.: Grid D-11- MNW, Ele. 852 - 850

Elev. or Depth: Sample Length (in./cm.):
Location: Grid D-11- MNW, Ele. 852 - 850

Description: brown lean CLAY with sand

Ligaid Limit: 34 Plastic Limii: 18

USCS Classification: CL AASHTO Classification: A-6
Testing Remarks: Date Received: 07-21-98

Mechanical Ann;xgia Data

Initial
Dry sample and tare= 978.80
Tare = 218.00

Dry sample weight = 760.80

Sample split on number 10 sieve

Split sample data:
Sample and tare = 50.40 Tntc = .00 Sample weight = 50.40
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00

Sieave Cumul. Wt. Percent
retained finer
5 inch 0.00 100.0
.50 inch 6.99 99.1
3715 inch 6.99 99.1
$ 4 11.33 98.5
$# 10 26.85 9€.5
# 20 1.56 93.5
# 40 3.10 90.6
# 60 4.66 87.6
# 100 6.46 84.1
# 200 9.00 9.3

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 96.5
Weight of hydrometer sample: 50.40
Hygroscopic wmoisture correction:
Moist weight & tare = 48.25
Dry weight & tare = 47.81
Tare = 28.74
Hygroscopic moisture= 2.3 %
Calculated biased weight= 51.05
Automatic temperature correction
Composite correction at 20 deg C = -5.0

isc. ' correction only= 0
Specific gravity of solids= 2.65
Specific gravity correction factor= 1.000

BOWSER~MORNER, INC.




ydrometer type: 152H
Effective dspth L= 16.294%64d ~ 0.164 x Ru

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth =m finer
0.50 20.8 44.5 39.6 0.0135 44.5 9.0 0.0573 77.6
. 1.00 20.8 42.0 77.3 0.0135 42.0 9.4 0.0414 12.7
2.00 20.8 40.0 35.1 0.0135 40.0 9.7 0.0298 68.8
5.00 20.8 38.0 33.1 0.0135 38.0 10.1 0.0192 64.9
15.00 20.8 34.3 25.6 0.0135 34.5 10.6 0.0114 58.0
30.00 20.9 32.0 27.2 P.013% 32.0 11.9 0.0082 3.2
60.00 21.1 3.0 25.2 0.0135 30.0 11.4 0.005% 49.4
120.00 21.2 2.0 233 §.0134 27.0 11.9 0.0042 43.5
240.00 21.% 24.9 19.8 0.0134 24.5 12.3 0.0030 38.8
1459.00 20.8 19.0 14.1 02.013% 19.0 13.2 0.0013 2.7

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

f ¢+ 3"=0.0 $ GRAVEL = 1.5 % SAND = 16.2
% SILT = 45.8 $ CLAY = 33.5

Dgs= 0.17 Dgo= 0.01 Dgo= 0.01
D3po= 0.00

BOWSER~MORNER, INC.




GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION

|© brown lean CLAY with sand

2 Date Received: 7-21-98
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Client: BP Chemicals, Inc.

Project: Celi-2, Mixed Waste Closure Project

O Location: Grid G-10+ T»W, Ele. 855-853

GRAIN SIZE DISTRIBUTION TEST REPORT

BOWSER-MORNER, INC.




GRAIN SIZE DISTRIBUTION TEST DATA

Client: BP Chemicals, Inc.
Project: Cell-2, Mixed Waste Closure Project
Project Number: 114409

Sample Data

Source: 114409 BP Chemicals, Inc.

Sample No.: Grid G-10+ TNW, Ele. 855-853

Elev. or Depth: Sample Length (in./cm.):
Location: Grid G-10+ TNW, Ele. B855-853

Description: brown lean CLAY with sand

Liguid Limit: 29 Plastic Limit: 17

USCS Classification: CL AASHTO Classification: A-6
Testing Remarks: D.te Received: 7-21-98

Mechanical Ana;xlil Data

Initial
Dry sample and tare= 994.50
Tare = 214.80

Dry sample weight = 779.70

Sample split on number 10 sieve

Split sample data: &
Sarple and tare = 50.88 Tare = .00 Sample weight = 50.88
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00

Sieve Cumul . Wt. Percent
retained finer
75 inch 0.00 100.0
.50 inch 8.35 98.9
. 375 inch 11.32 98.6
# 4 22.59 97.1
# 10 38.60 95.1
# 20 1.14 93.0
# 40 2.62 90.2
# 60 4.26 87.1
# 100 6.11 83.7
# 200 8.83 78.6

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 55.1
Weight of hydrometer sample: 50.88
Hygroscopic mouisture correction:
Moist weight & tare = 48.92
Dry weight & tare = 48.68
Tare = 28.24
Hygroscopic moisture= 1.2 %
Calculated biased weight= 52.88
Automatic temperature correction
Composite correction at 20 deg C = -4.0

‘\L-c\u correction only= 0.00
Specific gravity of solids= 2.65
Specific gravity norrection factor= 1.000

BOWSER-MORNER, INC. —



dydrometer type: 152H
Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K R
time, win deg C reading reading

‘ 0.50 20.5 43.0 39.1 0.0136 43.0
1.00 20.5 41.0 37.1 0.0136 41.0
2.00 20.5 39.0 35,1 0.0136 39.0

5.00 20.6 37.0 33.1 0.0135 37.0

15.00 20.6 34.0 30.1 0.0135 34.0
30.00 20.8 31.5 27.6 0.0135 31.5
60.00 20.8 28.0 24.1 0.0135 28.0
120.00 21.2 25.0 21.2 0.0134 25.0
240.00 21.8 23.0 19.4 0.0133 23.0
1440.00 20.9 18.5 14.7 0.0135 18.5

=
"
L2 )

\D\O\Ds
UU‘N\IH\IN\DG\NG-

10.

11.
11.
12.
12.
13.

O

.0583
.0420
.0302
.0194
.0114
.0082
.0060
.0043
.0030
.0013

c>c>c>c>c><>c>c>c>c>l

iameter Percent
finer
3.
70.
66.
62.
56.
92,
45,
40.
36.
- i

dOoOroaoawuouooawrw

Fractional Cqugponts

Gravel/Sand based on #4
Sand/Fines based on #200

$ + 3" =0.0 % GRAVEL = 2.9
% SILT = 46.2 % CLAY = 32.4

$ SAND = 18.5

Dgs= 0.19 Dgo= 0.01 Dso= 0.01
D3p= 0.00 -

\ . BOWSER-MORNER, INC.



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: BP Chemicals, Inc.
Project: Cell-2, Mixed Waste Closure Project

Project Number: 114409
‘IiLv Sample Data

Source: 114409 BP Chemicals, Inc.

Sample No.: Grid G-11-  MNW, Ele. 851-849

Elev. or Depth: Sample Length (in./cm.):
Location: Grid G-11- MNW, Ele. B851-849

Description: brown lean CLAY with sand

Liquid Limit: 32 Plastic Limit: 18

USCS Classification: CL AASHTO Classification: A-6
Testing Remarks: Date Received: 7-21-98

Mechanical An.lzpi. Data

Initial
Dry sample and tare= 941.10
Tare = 240.20

Dry sample weight =  700.90

Sample split on number 10 sieve

Split- sample data: e
Sample and tar¢ = 50.03 Tare = .00 Sample weight = 50.03
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
‘75 inch 0.00 100.0
.50 inch 6.41 99.1
375 inch 9.58 98.6
# 4 23.92 96.6
# 10 38.36 94.5
# 20 1.53 91.6
# 40 2.86 89.1
# 60 $.27 86.4
# 100 5.94 83.3
# 200 8.40 78.6

dydrometer Analysis Data

Separation sieve is #10
Percent ~#10 based upon complete sample= 94.5
Weight of hydrometer sample: 50.03
Hygroscopic moisture correction:
Moist weight & tare = 48.08
Dry weight & tare = 47.77
Tare = 28.22
Bygroscopic moisture= 1.6 %
Calculated biased weight= 52.12
Automatic temperature correction
Composite correction at 20 deg C = ~5.5

iscus correction only= 0.00
Szecific gravity of solids= 2.65
Specific gravity correction factor= 1.000

BOWSLR-MORNER, INC.




Jydrometer type: 152H
Effective dapth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm REfL. Diameter Percent
time, min deg C reading reading depth mm finer
1.00 20.8 “3.0 37.6 0.0135 43.0 9.2 0.0411 ¢ P
. 2.00 20.8 41.0 35.6 0.0135 41.0 9.6 0.0296 68.4
5.00 20.8 39.0 33.6 0.0135 39.0 9.9 0.0190 €4.5
15.00 20.8 36.0 30.6 0.0135 36.0 10.4 0.0112 58.8
30.00 20.9 33.0 27.7 0.0135 33.0 10.9 0.0081 $3.1
60.00 21.13 MN.5 25.2 0.013% 30.%5 11.3 0.0058 48.4
120.00 21.2 30.0 22.17 0.0134 28.0 11.7 0.0042 43.6
240.00 21.5 25.0 19.8 0.0134 25.0 12.2 0.0030 38.0
1451.00 20.8 20.0 14.6 0.0135 20.0 13.0 0.0013 28.1

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

§ ¢+ 3" = 0.0 % GRAVEL = 3.4 & SAND = 18.0
$ SILT = 46.1 $ CLAY = 32.5

Dgs= 0.20 Dgo= 0.01 Dso= 0.01
D3p= 0.00

BOWSER~-MORNER, INC.




GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION

Client: BP Chemicals, Inc.

2.7

GRAIN SIZE DISTRIBUTION TEST REPORT

BOWSER-MORNER, iNC.
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GRAIN SIZE D..TRIBUTION TEST DATA

Client: BP Chemicals, Inc.
Project: Cell~-2, Mixed Waste Closure Project
Project Number: 114409

Sample Data

Source: 114409 BP Chemicals, Inc.

Sample No.: Grid H-10+ TNW, Ele. 854-852

Rlev. or Depth: Sample Length (in./cm.):
Location: Grid H-10+ TNW, Ele. 854-852

Description: brown lean CLAY with sand

Liguid Limit: 30 Plastic Limit: 17

USCS Classification: CL AASHTO Classification: A-6
Testing Remarks: Date Received: 7-21-98

Mechanical Ann;g-io Data

Initial
Dry sample and tare= 966.10
Tare = 232.10

Dry sample weight = 734.00

Sample split on number 10 sieve

Split sample data: =
Sample and tary = 50.53 Tare = .00 Sample weight = 50.53
Cumulative we "t retained tare= .00

Tare for cumul ve weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
75 inch 0.00 100.0
.50 inch B.36 98.9
. 379 inch 10.13 98.6
$ 4 20.08 97.3
$# 10 37.10 95.0
$ 20 1.67 91.9
$# 40 3.20 £9.0
# 60 4.73 56.1
# 100 6.51 82.8
¢ 200 9.11 77.9

Hydrometex Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 55.0
Weight of hydrometer sample: 50.53
Hygroscopic moisture correction:
Moist weight & tare = 49.34
Dry weight & tare = 49.12
Tare = 29.50
Hygroscopic moisture= 1.1 %
Calculated biased weight= 52.60
Automatic temperature correction
Composite correction at 20 deg C = -5 5

iscus correction only= 0.00
Specific gravity of solids= 2.65
Specific gravity correction factor= 1.000

BOWSER-MORNER, INC.




ter type: 152H
gefective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rz

BEff. Diameter Percent
time, min deg C reading reading depth mm finer
0.50 21.6 44.5 39.3 0.0134 44.5 9.0 0.0568 74.7
. 1.00 21.6 42.5 7.3 0.0134 42.5 9.3 0.0409 70.9
2.00 21.6 40.5 35.3 0.0134 40.5 9.7 0.0294 67.1
5.00 21.8 3.3 33.3 0.0134 38.5 10.0 0.0189%9 63.2
15.00 2.6 3.5 30.3 0.0134 35.5 10.5 0.0112 57.6
30.00 21.7 33.% 273 0.013¢4 32.% 11.0 0.0081 52.0
60.00 21.7 30.0 24.8 0.0134 30.0 11.4 0.0058 47.2
120.00 21.8 27.0 21.9 0.0133 27.0 11.9 0.0042 41.6
240.00 22.1 24.5 19.4 0.0133 24.5 12.3 0.0030 36.9
1440.00 21.¢4 1%.5 14.3 0.0134 19.5 13.1 0.0013 27.1

Fractional Components

Gravel/Sand based on #4

sand/Fines based on #200

R ¢+ 3" = 0.0 % GRAVEL = 2.7 % SAND = 19.4
% SILT = 45.9 % CLAY = 32.0

Dgs= 0.21 Dgo= 0.01 Dso= 0.01
D3p= 0.00

BOWSER-MORNER, INC.




GRAIN SIZE DISTRIBUTION TEST REPORT
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Client: BP Chemicals, Inc.

MNW, Ele. 851-849
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: BP Chemicals, Inc.
Project: Cell-2, Mixed Waste Closure Project

l"‘oce Number: 114409

Sample Data

Source: 114409 BP Chemicals, Inc.

Sample No.: Grid H-11- MNW, Ele. 851-849

Elev. or Depth: Sample Length (in./cm.):
Location: Grid H-11- MNW, Ele. 851-849

Description: brown lean CLAY with sand

Liquid Limit: 31 Plastic Limit: 17

USCS Classification: CL AASETO Classification: A-6€
Testing Remarks: Date Received: 7-21-98

Mechanical Ana{xyil Data

Initial
Dry sample and tare= 990.00
Tare = 228.30

Dry sample weight = 761.70

Sample split on number 10 sieve

Split sample data: m
Sanmple and tare = 50.27 Tare = .00 Sample weight = 50.27
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
‘5 retained finer
0 inch 0.00 100.0
.375 inch 4.14 99.5
# 4 14.76 98.1
$# 10 29.33 96.2
# 20 1.41 83.5
# 40 2.85 90.8
% 60 4.36 87.9
# 100 6.13 84.5
$# 200 8.34 80.2

l!dxon.t‘: Analg.i- Data

Separation sieve is #10
Percent -#10 based upon complete sample= 96.2
Weight of hydrometer sample: 50.27
Hygroscopic moisture correction:
Moist weight & tare = 50.79
Dry weight & tare = 50.37
Tare = 30.01
Bygroscopic moisture= 2.1 %
Calculated biased weight= 51.20
Automatic temperature correction
Composite correction at 20 deg C = -4.5

’:-c\u correction only= 0.00
ific gravity of solids= 2.65

Specific gravity correction factor= 1.000
Hydrometer type: 152H

~ BOWSER-MORNER, INC.



Effective depth L= 16.294964 ~ 0.164 x Rm

Elapsed Temp, Actual Correctad K R Eff. Dismeter Percent
time, min deg C reading reading depth =mm finer
0.50 20.8 44.0 39.6 0.0135 44.0 9.1 0.0576 77.4
1.00 20.8 42.0 37.0 0.0135 42.0 9.4 0.0414 73.5
.2.00 20.8 40.0 35.6 0.0135 40.0 9.7 0.0298 69.6
5.00 20.8 37.0 32.6 0.0135 37.0 10.2 0.C393 63.7
15.00 20.8 34.0 29.6 0.0135 34.0 10.7 0.0114 57.9
30.00 21.0 32.0 27.7 0.0135 32.0 11.0 0.0082 54.1
60.00 21.1 29.95 25.2 0.013% 29.5 11.5 0.0059 49.2
120.00 21.2 26.5 22.2 0.0134 26.5 11.9 0.0042 43.4
240.00 21.5 24.5 20.3 0.0134 24.5 12.3 0.0030 39.6
1442.00 20.8 19.5 15.1 0.013% 19.5 13.1 0.0013 29.6

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

$ + 3" = 0.0 % GRAVEL = 1.9 % SAND = 17.9
& SILT = 45.2 % CLAY = 35.0

Dgs= 0.16 Dgo= 0.01 Dso= 0.01
D3p= 0.00

BOWSER~MORNER, INC.
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PROCTOR TEST REPORT

Project:

Project No.:

Locoction:

Dote: 07~

114409
Cell~-2,
(e} =10+ TNW,
28-98

BP Chemicols, Inc

Mixed Woste Closure Project

Ele

859 - 857

135
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& 125
%4 N
w
c
LY
v
- 120
(=]
N
118 N
\ ZAV for
N Sp.C .=
-y
110 l
5 7.9 10 12.5 15 17.8 20
Woter content, %
Test specificotion: ASTM D 1557-91 Method A, Modif ed
\ % <
Elev/ Clgssification Ngt Sp.G LL PT % >
Depth uscCsS AASHTO Moist. No.4 |No.200
L A-B 32 14 2.8 %17727.%5 %
= T o e e — et e
TEST RESULTS MATERIAL DESCRIPTION
Mox imum dry density = 125.2 pcf prown iean CLAY with
Optimum moisture = 11.0 % saond

PROCTOR TEST REPORT

'BOWSER-MORNER, INC.

Remorks :

Dote Received

07-21-%8

TEST NO. PV400




PROCTOR TEST REPORT

124 L\
I
e 122
»
"
c
LY
v
- 120
~
(=]
118 <\
2AV for
Sp.GC.=
2.70
116 l
8 7.5 10 12.9 15 17.9 20
Woter content, %
Test specificaotion: ASTM D 1557-91 Method A, Modified
' l (l ] ‘]
Elev/ Clgssification Ngt Sp G LL o1 % > % <
Depth UsCsS AASHTO Moist No.4 |No.20C
i 1 A-6 33 19 1.9 %2 179.0 %
TEST RESULTS MATERIAL DESCRIPTION
Max imum dry density = 123.9 pcf prown leon CLAY with
Optimum moisture = 12.0 % sond

Project:

Location:

Dote

7-2

Project No.: 114409 BP Chemicols., Inc. Remarks
Cell-2, Mixed Woste Closure Project Dote Rece
Grid B-11- MNW, Ele. 851-B49
7-1998

PROCTOR TEST REPORT

BOWSER-MORNER, INC.

TEST NO

ved

GS-368

07-20-98




PROCTOR TEST REPORT

Project No.: 114409 BP Chemicals, Inc

Project: Cell-2, Mixed Woste Closure Project
Location: Grid C-10+ TNW, Ele. 858-856
Dote: 7-30-1998

130
N
125
A
-
v
Q@ 120
>
P
c
o
he)
. 118
-
" N
N ZAV for
110 Sp.C. =
2.79
105
8 7.9 10 12.9 19 17.9 20
Woter content, %
Test specificotion: ASTM D 1557-91 Method A, Modified
i f % > % <
Elev/ Claoss cation Ngt $p.G LL pT ;
Depth uUsSCs AASHTO Moist. No.4 |No.20C
. 8 A-6 30 12 2. 9K 179.5 %
%: —— ————— —— — —
TEST RESULTS MATERIAL DESCRIPTION
Max imum dry density = 122 .6 pcf pbrown |leon CLAY with
Optimum moisture = 12 .8 % sond

Remarks

PROCTOR TEST REPORT

BOWSER-MORNER, TINC.

TEST NO

Dote Received 07-21-98

GS-377
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N
120
T
Q 115
>
P
c
LY
v
R 110
-~
o
g 2AV for
105 Sp.C.=
- 2.79
)
100 .
7.5 10 129 15 17.8 o 2.9
Woter content, %
Test specificotion: ASTM D 1557-91 Method A, Modif ied
1 £ | : % % <
Elev/ Classificotion Ngt Sp.G LL BT >
Depth usSCs AASHTO Moist. No.4 |No.200
ks A-7-6 45 25 0.4 % 1834.1 %
v TEST RESULTS MATERIAL DESCRIPTION
Moximum dry density = 117.8 pcf brown lean CLAY with
Ontimum moisture = 13.3 % sond
P~ —— % THERSR TR TEn R
Project No.: 114409 BP Chemicals, Inc Remorks
Project: Cell=-2, Mixed Woste Closure Project Dote Receives 07-21-98
Locotion: Grid C=-11- MNW, Eie. B51-849
Dote: 7-30-1998
PROCTOR TEST REPORT
BOWSER-MORNER, INC. ! TEST NO. GS-371
-




130 T 1
125
N
I
. 120
>

¢

c

7]

v

. 1158

-~

o

ZAV for-

110 Sp.C.=
2.7

ki by 3 ]

8 7.9 10 T3 15 17.5 20
water content, %
Test specificotion: ASTM D 1557-91 Method A, Mod:fied

] .

4 ' % <
Ele _ . LCiogssif cation Not. | oo & ™ p1 | > %
Dept e AASHTO Moist. | No.4 No . 200

l = A-6 30 13 2.5 % 1786.6 %
— — :L.* —
TEST RESULTS MATERIAL DESCRIPTION
Meximum dry density = 123 .4 pcf brown leon CLAY with
Opt imum moisture = 11.5 % sond
Project No 114409 BP Chemicals, Inc. Remarks:
‘roject: Cell-2, Mixed Woste Closure Project Dote Received: 07-21-98

Locotion: Grid D=-10+ TNW, Eie. B58-8B56

Dote: 7-30-1998

PROCTOR TEST REPORT

BOWSER-MORNER, INC. TEST NO. GS-370

A e e v e 08 A VB o o e i 0 el




130 T
A\
125
-
v
& 4120
>
P
v
g e AN
>
.~
o
110 ZAV for
Sp.C =
o 3.7
105 ]
S 7.5 10 12.95 15 17.% 20
Woter content, 2%
Test specificotion: ASTM D 1557-91 Method A, Modified
J lf} .
Elev/ Closs cation Nq&. $p.G. LL PT %> % <’
Depth UsScCs AASHTO Moist. No.4 |No.200
i a-6 34 16 1.9 179.3 %
m_—':: —— —— —— e———
TEST RESULTS MATERIAL DESCRIPTINN
Moximum dry density = 123.2 pcf brown lean CLAY with
Optimum moisture = 12.0 % sond

Date: 07-23-98

Project No.: 114409 BP Chemiculis, Inc
Project: Cell~-2, Mixed Woste Closure Project
Location: Crid D=-11- MNW, Ele. 852 - B850

PROCTOR TEST REPORT

BOWSER-MORNER, INC.

Remorks

Daote Received

TEST NO. PV398

07-21-98




Locaot

Dote:

Project No.:

Project.:

on:

07-

28-98

114409 BP Chemicals, Inc
Celi-2,
Crid G-10+ TNW, Ele. B855-853

130
125
A\
‘
0
Q@ 120
>
¢
¢
° N
118 < N
>
o \
M
N
110 kﬂ ZAV for
Sp.C.=
.2
Ee |
108 -
5 7.8 10 125 15 17.8 20
Woter content, %
Test specificotion: ASTM D 1557-91 Method A, Modified
| | f i %
Elev/ Clossificotion N?t' Sp.G LL PT > % <
Depth usCs AASHTO Moist. No.4 |[No.200
CL A6 22 12 2.9 %|78.6 %
H:""“'_":"'——: — e —_—
TEST RESULTS MATERIAL DESCRIPTION
Moximum dry density = 124 .8 pcf brown |lean CLAY with
Optimum moisture = 10.9 % sond

Mixed Woste Ciosure Project

BOWSER

PROCTOR TEST REPORT

Remarks

Dote Rece i ved

“MORNER ’ INC . TEST NO. KP402

07-21-98
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A
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125
A
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e
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- N
110 ZAV for
Sp.GC.=
2.7
105
a 7.5 10 12.9 15 17.8 20
Woter content, %
Test specificotion: ASTM D 1557~-91 Methcd A, Modified
e i |
Elev/ Clossificotion N?t. Sp .G LL P % > R %
Depth uUscs AASHTOQ Moist. No.4 |No.200
l CL. A-6 22 14 3.4%178.6 %
TEST RESULTS MATERIAL DESCRIPTIO
Maximum dry density = 123 4 pcf brown lean CLAY with
Optimum moisture = 11.7 % l sond
Project No.: 114409 BP Chemicols, Inc Remarks
Project:. Cell-2, Mixed Woste Ciosure Project Dote Received. 07-21-98

Locotion: Grid G=-11- MNW, Ele. B51 - B49

Dote: 07-28-98

PROCTOR TEST REPORT

BOWSER-MORNER, INC. TEST NO. PV401




Dote:

Project

Locotion:

07~

Project No.: 114409 BP Chemicols, I .c

Celi-2, Mixed Woste Closure Project
Crid H=-10+ TNW, Ele. 854-852

28-98

PROCTOR TEST REPORT
130
N
129
I
e 120
>
»
¢
© N
» 118
-
" N\
i N
110 ZAV for
Sp.C.=
- P
1058
S 7.9 10 12.9 19 17.95 20
Woter content, 2%
Test specificotion: ASTM D 1557-81 Method A, Modified
Elev/ Clossification Not . S$p.G LL PT % > % <
Depth USCs AASHTO Moist. ' No.4 |[No.200
l_ ol A6 30 13 2. 728 1772.9 %
TEST RESULTS MATERTAL DESCRIPTION
Maximum dry density = 124 9 pcf brown lean CLAY with
Optimum moisture = 10.8 % sand

Remar

Dote

PROCTOR TEST REPORT

BOWSER-MORNER, INC.

TEST

ks :

Rece ived 07-21-98

NO. KP4O2




130 i\}
n 8
125
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e 120 "
»
®
v
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& 118
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(@]
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110 ZAY for
Sp.C.=
2.7
105
$ 7.9 10 12.9 15 7.5 20
Woter content, 2%
Test specificotion: ASTM D 1557-91 Method A, Modified
/ i
Elev, Clogssification Ngt. Sp.G. LL PT % > % <
Depth uscs AASHTO Moist. No.4 |[No.200
cL A-6 31 14 |1.9% |80.2 %
TEST RESULTS MATERIAL DESCRIPTION
Moximum dry density = 124 8 pcf brown lean CLAY with ,
Optimum moisture = 11 .3 % sond !
= 1
Project No.: 114409 BP Chemicals Inc Nanarks |
|
Project: Cell-2, Mixed Woste Closure Project Dote Received: 07-21-98 |

Location: Grid H=11- NNW, Ele. 851-849

Dote: 07-28-98

PROCTOR TEST REPORT

BOWSER-MORNER, INC.

TEST NO. KP40O4




REMOLDED PERMEABILITIES




FALLING HEAD PERMEABILITY TEST

ASTM D5084
LABORATORY COMPACTED
Date: August 12, 1998
Project No.: 114409
Client: BP Chemicals, Inc.
Project: Cell-2, Mixed Waste Closure Project
Date Received: 07-21-98
Location Grid H-11- MNW, Ele. 851 - 849
Material Description "CL" brown lean CLAY with sand
A ;
Maximum Dry Density, pef: 124.8
Optimum Moisture Content, %: 11.3
END

Dimension, Inches:

Height: 3.018

Diameter: 2.795
Weight, Ibs.: 1.344
Moisture Content, %:

"nitial: 12.7

Final: 19.1
Wet Unit Weight, pef:

Initial: 125.4

Final: 1326
Dry Unit Weight, pef: 111.3
% Compaction: 89.2
Perméability, cm/sec..

k: 25x10"

Bowser Morner, Inc.



FALLING HEAD PERMEABILITY TEST

ASTM D5084
LABORATORY COMPACTED

Date: August 12, 1998
Project No.: 114409
Client: BP Chemicals, Inc.
Project: Cell-2, Mixed Waste Closure Project
Location: Grid H-10+4 TNW, Ele. 854 - 852
Material Description: "CL" brown lean CLAY with sand
ASTM D1557, Modified Proctor
Maximum Density, pcf: 1249
Optimum htl);ylm:re Content, %: 10.8
SPECIMEN DATA: v
Dimension, Inches:

Height: 2.944

Diameter: 2.796
Weight, Ibs.: 1.339
Moisture Content, %:

Initial: 120

Final: 184
Wet Unit Weight, pef:

Initial: 128.0

Final: 135.3
Dry Unit Weight, pcf: 114.3
% Compaction: 91.5
Permeability, cm/sec.:

k: 34x10"

Bowser Momer, Inc.



FALLING HEAD PERMEABILITY TEST

Project:

Date Received:

Location:
iMaterial Description:
AST

f:

ASTM D5084

LABORATORY COMPACTED

M D1557, Modifie” Proctor
Maximum Dry Lensity, pc

Optimum Moisture Content, %:

SPECIMEN DATA:

Dimension, Inches:

Height:
Diameter:

Weight, Ibs.:

Moisture Content, %:
Initial:
Final:
Wet Unit Weight, pcf:
Initial:
Final:
Dry Unit Weight, pef:
% Compaction:

Permeability, cm/sec.:

k:

August 11, 1998

114409

BP Chemicals, Inc.

Cell - 2, Mixed Waste Closure Project
07-21-98

Grid B-10+ TNW, Ele. 859 -857
"CL" brown lean CLAY with sand

125.2
11.0

2.810
2.796

1.291

127
19.1

1293
136.6

114.8
91.7

32x10®

Bowser Momer, Inc.



FALLING HEAD PERMEABILITY TEST

ASTM D5084
LABORATORY COMPACTED

Date: August 11, 1998
Project No.: 114409
Chent: BP Chemicals, inc.
Project: Cell - 2, Mixed Waste Closure Project
Date Received: 07-21-98
Location: Grid B-11- MNW, Ele. 851 -849
Material Description: "CL" brown lean CLAY with sand
ASTM D1537, Modified Proctor.
Maximum Dry Density, pef: 123.9
Optimum Moisture Content, %: 12.0
SPECIMEN DATA:
Dimension, Inches:

Height: 2.976

Diameter: 2.793
Weight, Ibs.: 1.331
Moisture Content, %:

Initial: 13.6

Final: 20.1
Wet Unit Weight, pcf:

Initial: 126.1

Final: 1333
Dry Unit Weight, pef: 111.0
% Compaction: 89.6
Permeability, cm/sec.:

k: 9.6x 10"

Bowser Morner, Inc.



FALLING HEAD PERMEABILITY TEST

AS" M D5084
LABORATORY COMPACTED

Date: August 11, 1998
Project No.: 114409
Client: BP Chemicals, Inc.
Project: Cell - 2, Mixed Waste Closure Project
Date Received: 07-21-98
Location: Grid C-10+ TNW, Ele. 858 - 856
Material Description: "CL" brown lean CLAY with sand
Maximum Dry Density, pc”: 122.6
Optimum Moisture Content, %: 12.8
SPECIMEN DATA:
Dimension, Inches:

Height: 2.883

Diameter: 2.794
Weight, Ibs.: 1.291
Moisture Contert, %:

Initial: 14.5

Final: 20.7
Wet Unit Weight, pef:

Initial: 126.2

Final: 133.1
Dry Unit Weight, pef: 110.3
% Compaction: 90.0
Permeability, cm/sec.:

k: 89x10"

Bowser Momer, Inc.



FALLING HEAD PERMEABILITY TEST

ASTM D5084
LABORATORY COMPACTED

Date: August 12, 1998
Project No.: 114409
Client: BP Chemicals, Inc.
Project: Cell - 2, Mixed Waste Closure Project
Date Received: 07-21-98
Location: Grid C-11- MNW, Ele. 851 - 849
Material Description: "CL" brown lean CLAY with sand
Maximum Dry Density, pcg: 117.8
Optimum Moisture Content, %: 13.3
SPECIMEN DATA:
Dimension, Inches:

Height: 2.978

Diameter: 2.800
Weight, 1bs.: 1.283
Moisture Content, %:

Initial: 14.7

Fiual: 245
Wet Unit Weight, pef:

Initial: 1209

Final: 131.2
Dry Unit Weight, pef: 105.4
% Compaction: 89.5
Permeability, cm/sec.:

k: 25x10*

Bowser Momner, Inc.



FALLING HEAD PERMEABILITY TEST

ASTM D5084
LABORATORY COMPACTED
Date: August 11, 1998
Project No.: 114409
Client: BP Chemicals, Inc.
Project: Cell - 2, Mixed Waste Closure Project
Date Received: 07-21-98
Location: Grid C-10+ TNW, Ele. 858 - 856
Material Description: "CL" brown lean CLAY with sand
ASTM D1557, Modified Proctor
Maximum Dry Density, pef: 123.4
Optimum Moisture Content, %: 11.5
PECIMEN DATA:

Dimension, Inches:

Height: 2.998

Diameter: 2.795
Weight, Ibs.: 1.327
Moisture Content, %:

Initial: 13.1

Final: 19.3
Wet Unit Weight, pef:

Initial: 124.7

Final: 131.6
Dry Unit Weight, pef: 1:0.3
% Compaction: 89.4
Permeability, cm/sec.:

k: 1ix10*

Bowser Momer, Inc.



FALLING HEAD PERMEABILITY TEST

ASTM D5084
LABORATORY COMPACTED
Date: August 11, 1998
Project No.: 114409
Client: BP Chemicals, Inc.
Project: Cell - 2, Mixed Waste Closure Project
Date Received: 07-21-98
Location: Grid D-11- MNW, Ele. 852 - 850
Material Description: "CL" brown lean CLAY with sand
Maximum Dry Density, pef: 123.2
Optimum Moisture Content, %: 12.0
PECI TA:

Dimension, Inches:

Height: 2.966

Diameter: 2.794
Weight, Ibs.: 1.336
Moisture Content, %:

Initial: 13.1

Final: 20.7
Wet Unit Weight, pcf:

Initial: 126.9

Final: 1354
Dry Unit Weight, pef: 112.2
% Compaction: 91.1
Permeability, cm/sec.:

k: 4.7x10®

Bowser Momer, Inc.



FALLING HEAD PERMEABILITY TEST

ASTM D5084

LABORATORY COMPACTED
Date: Aagust 12, 1998
Project No.: 114409
Client: BP Chemicals, Inc.
Project: Cell - 2, Mixed Waste Closure Project
Date Received: 07-21-98
Location: Grid G-10+ TNW, Ele. 855- 853
Material Description: "CL" brown lean CLAY with sand

Maximum Dry Density, pef:

Optimum Moisture Content, %

SPECIMEN DATA:

Dimension, Inches:

Height:
Diameter:

Weight, lbs.:

Moisture Content, %:

Initial:
Final:

Wet Unit Weight, pcf:
Initial:
Final:
Dry Unit Weight, pcf:
% Compaction:

Permeability, cm/sec.:

k:

124.8
10.9

2.981
2.798

1.339

12.4
18.9

126.2
133.5

112.3
90.0

26x10°"

Bowser Morner, Inc.



FALLING HEAD PERMEABILITY TEST

ASTM D5084
LABORATORY COMPACTED

Date: August 11, 1998
Project No.: 114409
Client: BP Chemicals, Inc.
Project: Cell - 2, Mixed Waste Closure Project
Date Received: 07-21-98
Location: Grid G-11- MNW, Ele. 851 - 849
Material Description: “CL" brown lean CLAY with sand
Maximum Dry Density, pef: 1234
Optimum Moisture Content, %: 11.7
SPECIMEN DATA:
Dimension, Inches:

Height: 3.023

Diameter: 2.790
Weight, 1bs.: 1.338
Moisture Content, %:

Initial: 13.3

Final: 20.1
Wet Unit Weight, pef:

Initiel: 125.1

Final: 1326
Dry Unit Weight, pef: 1104
% Compaction: 89.5
Permeability, cm/sec.:

k: 36x10°

Bowser Momer, Inc.



APPENDIX C
CONSTRUCTION PHOTOGRAPHS




BFP Chemical, Inc Photographs January, 1999
Mixed Waste Closure Project Project No. 114409

Photograph 1: Crew working to install permeameter.




BP Chemical, In Photographs January, 1999
Mixed Waste Closure Project Project No. 114409

Photograph 2: Permeameter installation in the pit.




BP Chemical, In¢ Photographs January, 1999
Mixed Waste Closure Project Project No. 114409

Photograph 4: Tents to protect the permeameter from weather.




BFP Chemical, Inc Photographs January, 1999
Mixed Waste Closure Project Project No. | 14409

Photograph 5: View of the tent.




